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KEPORT OF THE COUNCIL 477

S ession of T uesda y , D ecem ber  31

The Fourteenth Winter Meeting of the Society was called to order at 
10.15 o’clock a. m. by First Vice-President N. H. Winchell, President 
Walcott having been detained on account of delay in arrival of railroad 
trains, in the geological lecture room, Sibley hall, University of Roches
ter, where all the sessions were held, except that of Tuesday evening. 
In anticipation of the arrival of the President, the customary formal
ities of welcome to the Society were deferred to a later hour (see page 
517).

Announcements were made regarding certain details of the meeting, 
and of the dinner; also of an invitation from Ward’s Natural Science 
establishment.

The report of the Council, including reports of the officers, was sub
mitted by the Secretary, in print, without reading, as follows :

REP O RT OF THE COUNCIL

To the Geological Society of America,
in Fourteenth Annual Meeting Assembled :

The Council has held its stated meetings during the past year in con
junction with the meetings of the Society, at Albany and Denver. The 
affairs of the Society continue in their normal state of prosperity, and 
outside of the matters covered by the reports of the Officers, which are 
included herein, there is little requiring special mention. The matter of 
investment of funds authorized by the Council is described in the Treas
urer’s* report. The subject of Summer Meetings is discussed in the Secre
tary’s report and the suggestions are approved. The legislation relating 
to the Cordilleran Section has been completed and is here placed on 
record as follows:

Co r d il l e r a n  Sectio n

At Washington, December 28, 1899, the Society, upon petition from 
Fellows residing on the Pacific coast and accompanied by recommenda
tion of the Council, authorized the formation of a Cordilleran Section, 
and empowered the Council to make rules for the government of the 
Section. Thus far the matter is on record in the Bulletin, volume 11, 
page 587.
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In pursuance of its duty the Council, on December 29,1899, appointed 
a committee to formulate rules for the guidance of the Cordilleran Sec
tion and to report to the Council. This committee was named as follows : 
Messrs Bailey Willis, J. J. Stevenson, J. C. Branner, W. M. Davis, and 
the Secretary. It was impracticable for the committee to meet and the 
work was done by correspondence, Mr Bailey Willis acting as Chairman. 
A unanimous report was submitted in May and was adopted by the 
Council at Denver, August 26,1901. Following are the rules as adopted :

R u les  o p  t h b  C o r d il l e r a n  Sectio n  

(Adopted by the Council August 26, 1901)

1. Officers.—The officers of the Cordilleran Section shall be a Chairman and a 
Secretary. The latter shall also perform the duties of an accounting officer with 
reference to the expenses of meetings.

The officers of the Section shall be resident within the geographical limits of the 
Section. A President or Vice-President of the Society shall be, ex officio. Chair
man of the Section whenever present a t a  meeting.

2 . Geographical limits.—For purposes of scientific fellowship and discussion the 
limits of the Section shall correspond with the limits of the general Society, and 
the meetings of the Section shall be open to all Fellows of the Society for presenta
tion of papers, either in person or by proxy. For purposes of administration the 
membership of the Section shall be limited to those Fellows residing west of the 
104th meridian.

3. Membership.—No person not a member of the Society may become a member 
of the Section. Members may invite contributions to the discussions at their 
meetings under the same rules as those applied to meetings of the Society.

4. Date of meetings.—The meetings of the Section may be held at any time, sub
ject to approval by the Council of the Society (article 4 of Constitution). All 
notices and programs of meetings shall be sent to all Fellows of the Society.

5. Expenses.—The expenses of the Section, so far as they shall be paid from the 
general fund of the Society, shall be limited to the ordinary economical expenses 
of the meetings.

6. Publications.—All papers presented to the Section shall be available fpr pub
lication in  th e  Bulletin of the Geological Society of America under the rules gov
erning publication by the Society.

Professor A. C. Lawson, a member of the Council and Secretary of the 
Cordilleran Section, stated that the Section desired to hold annual meet
ings in December, and the Council gave approval by formal vote.

S ecretary 's  R epo rt

To the Council of the Geological Society of America :
Meetings.—The records of the Thirteenth Annual Meeting, held in 

Albany, December, 1900, and the Thirteenth Summer Meeting, Den
ver, August, 1901, are printed in the Bulletin. According to custom,
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the Summer Meeting occupied one day of the time of Section E, Ameri
can Association for the Advancement of Science.

Excursions.—Attention is again called to the subject of excursions and 
field study by Professor Van Hise in his account of the Colorado excur
sion (Bull., vol. 13, proceedings of Denver meeting). There can be no 
doubt of the value of well-planned excursions. They might entirely 
replace the summer meetings. Indeed, if the American Association 
should change the time of its meetings to the winter, the summer meet
ings of our Society, which have always been small, should be changed 
to excursions or field meetings.

In the present good condition of the finances the Society can afford 
to encourage excursions by paying moderate expenses of conductors 
and for printing of circulars and programs. The Council might invite 
the Fellows of the Society to submit schemes for excursions in their 
special fields. From these plans the Council could from year to year 
sanction those which seemed most desirable. Various reasons would 
enter into the matter of choice, which might involve the sequence or 
succession from year to year. Some of the excursions might be open to 
teachers and students of geology and physiography, while others should 
be restricted to the Fellows of the Society.

Membership.—Since the last report 5 Fellows have died—Edward W. 
Claypole,,George M. Dawson, R. D. Lacoe, Joseph Le Conte, Theo. G. 
White. The 8 candidates elected at the summer meeting all qualified. 
Three names have been erased from the list for non-payment of dues 
and three by resignation,* making the present enrollment 245. Five 
Fellows are delinquent for two years. Three nominations are before 
the Society and several are before the Council.

Distribution of Bulletin.—Since the last report the closing brochures of 
volume 11  and the complete copies of the volume have been distributed. 
The brochures of volume 12 have also been sent, and before this report 
is read it is expected that volume 12 will have been entirely distributed, 
with probably the first brochures of volume 13.

During the year 1901 the irregular distribution of the Bulletin has 
been as follows: Complete volumes sold to Fellows, 21; to the public, 
26. Three copies of volume 11 have been sent to Fellows on payment 
of back dues, 2 copies have been donated, and 3 have been bound for 
office use. Of brochures, 91 have been sent to fill deficiencies, 18 have 
been sold to Fellows, and 13 to the public; 6 have been donated. The 
sales appear in the table of Bulletin receipts later in this report.

Up to this time the Secretary has honored claims for deficiencies even 
in the early volumes. This practice should be discontinued, and the

*By oversight the names of the three Fellows resigued were not omitted from the last printed 
list (Bull., vol. 12, pp. 514-522).
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Council should fix a time limit, beyond which claims for non-receipt of 
brochures will not be recognized.

Bulletin sales.—The following table shows the income from sale of the 
Bulletin during the official year :

Receipts from Sale of Bulletin, December 1, 1900, to December 1, 1901

Complete volumes.

Public. Fellows. Total.

Brochures.

Public. Fellows. Total,

Grand
total.

Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 10 . 
Volume 11 . 
Volume 12  . 
Volume 13

Index.

$o 00 
5 00

10 00 
35 00 

300 00 
215 00 
20 00

$590 00 
112 50

$702 50

$13 50 
13 50 
8 00
7 00
8 00

13 50

$13 50 
13 50 

8 00 
7 00

13 00 
9 00 
4 00 
4 00

14 00 
39 00

313 50 
215 00 

20 00

$83 50 $673 50 
112 50

$83 50 $786 00

$3 60
$2 20 

2 10 
10

10

60 70.

3 10 
2 50

1 40

60 
30 

1 00

$11 55 $7 00

$11 55 $7 00

$2 20 
5 70 

35

10

1 30

3 70 
2 80 
1 00 
1 40

$18 55

$18 55

.$15 70
19 20

8 35 
7 00

13 10
9 00 
5 30 
4 00

17 70 
41 80 

314 50 
216 40

20 00

$692 05 
112 50

$804 55

Receipts for the fiscal year........................................................  $804 55
■Previous receipts, to November 30,1900................................  5,240 01

Total receipts to date ....................................................... $6,044 56
Charged and uncollected........................................................... 257 25

Total Bulletin sales to d a te ............................................ $6,301 81

The large item for “ uncollected ” in the above table is due to the fact 
that bills have recently been sent in advance for the complete copies of 
volume 12 to subscribers.

Exchanges.—By a vote of the Council at the Albany Meeting three 
addresses were added to the list of exchanges: Danmarks Geologiske 
Undersogelse, Copenhagen; Instituto Geologico de Mexico; Carte Geo- 
logique du France, Paris. The Exchange list now includes 87 addresses.

Expenses.—The following table shows the cost of administration from 
the Secretary’s office for the past official year;
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EX PENDITURE OF SECRETARY'S OFFICE FOB TH E FISCAL YEAR ENDING NOVEMBER 30,
1901.

Account of Administration
Postage and telegrams...........................................................................  $13 52
Expressage...............................................................................................  1 07
Printing (including stationery and records)....................................  86 98
Meetings (not included in printing)...................... ............................  32 65
Binding volumes for officers.................................................................  6 00

Total.............................................................................................................  $140 22

Account of Bulletin
..........................................................  $82 43
......................................................... 79 10
......................................................... 50
......................................................... 6 55

Total................................................................................................ ... .........$168 58

Total expenses for the year......................................................................  $308 80

Respectfully submitted.
H. L. F a ir c h il d , 

R o c h e s t e r , N. Y., December 20, 1901. Secretary.

T r e a s u r e r ’ s  R e p o k t

T> the Council of the Geological Society of America:
In submitting the annual financial statement the Treasurer herewith 

adds a few items of general interest.
During the year 3 Fellows have been dropped from the roll for non

payment of dues, 5 are delinquent for two years, 25 have not yet paid
for the present year, while 7—W. S. Bayley, J. E. Spurr, H. B. Kummel,
W. J. Sutton, A. N. Winch ell, H. S. Washington, and F. C. Schrader— 
have commuted for life, thus increasing to 53 the number of Fellows 
who have placed their membership beyond any future contingency.

The 5 per cent bonds of the Cosmos Club of Washington, D. C., which 
the Society held to the amount of $1,700, were redeemed during the 
year and our permanent investment decreased to that extent. Under 
authority of the Council the President and Treasurer invested $1,000 in 
the stock of the Iowa Apartment House Company of Washington, D. C., 
which is confidently expected to yield a minimum return of 6 per cent, 
or about double the rate of interest now possible to realize from the pur
chase of any first-class bonds. The Treasurer would advise additional 
investments in the stock of this company if it can be obtained, since its 
management is both safe and conservative, and property of this kind

Postage and telegrams.. 
Expressage and freight.
Wrapping material.......
Collection of checks----
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(apartment houses) in a city like Washington is sure to enhance in value, 
thus yielding an increasing rate of interest instead of a diminishing one.

In consequence of this Cosmos Club bond redemption the invested 
fund has decreased $700 since the last statement and now amounts to 
only $4,300, which sum represents 43 life commutation fees. This leaves
10 life commutations, or $1 ,000, immediately available from the treasury 
for permanent investment in the publication fund, according to the Con
stitution.

The Society continues to realize 4 per cent on monthly balances from 
the Security Trust Company of Rochester, New York, where all surplus 
moneys are kept, the receipts from this source during the year having 
amounted to $100.61, and the “ interest” items from all sources foot up 
$383.24, a very snugr sum considering the general reduction of interest 
rates that has taken place in recent years on all classes of good secur
ities.

In spite of the extra expenditure of $501.75 for printing the special 
index of the first 10 volumes, the total balance for the year is $3,600.32, 
from which, after deducting the $1,000 previously referred to as belong
ing to the life commutation or publication fund, we have left $2,600.32 
available for general purposes. The Treasurer would suggest that at 
least $1,000 of this, making $2,000 in all, be invested on account of the 
publication fund, thus increasing it to $6,300, and providing for the ad
ditional life commutation fees that are soon sure to be paid by the wise 
forethought of both new and old Fellows.

The detailed financial statement for the year with all known bills 
settled to December 1st, including the entire cost of volume 12, is on 
the preceding page.

Respectfully submitted.
I .  C. W h i t e ,

M o r g a n t o w n , W e s t  V a ., December 20, 1901. Treasurer.

E d it o r ’s R e p o r t

To the Council of the Geological Society of America:
Volume 12 was completed November 27, 1901, by the issuing on that 

date of the proceedings brochure of the Albany meeting. It forms a 
book of 538 pages, with xii pages of preliminary matter, and is illus
trated with 45 half-tone plates and 28 line cuts. It is slightly below the 
average of the first ten volumes in pages, but is nearly double in 
plate illustrations. This reflects the Society’s generous policy in this 
direction and indicates the appreciation by the members of the facilities 
afforded. While the number of plates in volume 12 are less than those

L X X —B ui.u  G eot,. S ou. Aw,, V ox,. 13, 1901
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in volume 1 1 , they cost more, owing to the necessary employment of 
lithography.

Reference to the table below will show that in cost volume 12 com
pares favorably with the average volume, but is a trifje more than 
volume 11  in cost per page, being more than one hundred pages smaller 
and with increased cost of illustrations.

Average. 
Vols. 1-10. Vol. 11. Vol. 12.

pp. 544. 
pis. 26.

pp. 651. 
pis. 58.

pp. 538. 
pis. 45.

$1,465 14 
200 40

$1,815 56 
373 68

$1,445 73 
414 80

$1,755 54 $2,189 24 $1,860 53

$3 23 $3 36 $3 45

Exact classification of subject-matter has not been attempted, but the 
following comparative table presents a reasonably correct analysis of the 
contents of volumes 7 to 12, inclusive:

• • Vol. 7. Vol. 8. Vol. 9. Vol. 10. Vol. 11. Vol. I t -
Pages. Pages. Pages. Pages. Pages. Pages.

Areal geology.................................. 34 2 35 65 199
Dynamic geology............................ .. 3 24 85 24 1 10 23
Economic geology.......................... .. 4 14 16 28 7 5
Glacial geologv........... .................... .. 105 98 138 96 21 55
Historical......................................... 16 46
Memoirs of deceased members... .. 28 8 12 27 60 2
Official m atter................................ 69 54 72 59 58
Paleontology.................................... .. 123 58 64 68 188 5
Petrology......................................... .. 40 43 44 59 54 24
Physiographic geology........... — .. 53 5 37 10 53
Relation of geology to pedagogy.. .. 12
Rock decomposition....................... .. 74 26 17 9 . . 16
Stratigraphic geology..................... .. 21 67 28 62 31 98
Terminology.................................... 1 1 •• • •

Total...................................... .. 558 446 460 534 651 538

The “ Index to Volumes 1 to 10” was issued on December 31,1900, 
at a cost of $501.75. It makes a volume of 209 pages, and is uniform 
in every respect with the other brochures of the Society. It is chiefly 
a compilation of the indexes to the individual volumes, but many new 
titles have been added. The work of combining and adjusting the ten 
indexes and preparing new material was done almost entirely by Mr 
and Mrs George Wood, who are experts in indexing through long
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experience in the U. S. Geological Survey. To them is due in largest 
measure the credit for whatever merit the index possesses.

The present Editor is responsible for indexing seven of the ten vol
umes, but the first three of the series were indexed by Mr W J McGee, 
whose excellent standard wras followed both in the individual volumes 
and in making the compilation.

All the material handed the Editor for publication in volume 13 is 
in the printer’s hands and proof is being read. It will probably make 
some 75 pages.

Members are earnestly urged to send the manuscripts read or presented 
at the winter meeting as speedily as possible after its sessions are ended. 
The chief source of delay in closing the volume at the end of the year 
is inability to get the proof quickly to and from members scattered 
in their various summer and autumn fields of work.

Respectfully submitted.
J o s e p h  S t a n l e y -B r o w n ,

W a s h i n g t o n ,  D. C., December 14, 1901. Editor.

L ib r a r ia n ’s R epo rt

To the Council of the Geological Society of America:
The list of accessions to the Library up to June, 1901, was compiled 

and forwarded in June and appears in the final brochure of volume 12 
of the Bulletin, pages 503-512.

At the present writing the library comprises over 2000 numbers. Of 
these, some 500 represent pamphlets and other scattering material, while 
the remainder is nearly all received from our exchanges, now numbering 
87, and consists either of serial publications or official reports. The 
majority of these come serially and unbound, and are bound at the ex
pense of the Case Library. One hundred and fifty volumes have been 
bound during the year ending in June, and 160 more are now at the 
bindery. Three years ago the binding was sadly in arrears, but this has 
been made up, and in future merely the annual increase, from 75 to 100 
volumes, will require binding.

At this writing the Case Library is moving from its old quarters to 
new ones. These latter are rented and comprise the entire eighth floor 
of a new and modern fireproof building. The library will be better 
and more spaciously housed than formerly, and will in its new quartet's 
hardly require the carrying of any fire insurance.

There has not been a single call for books during the year from mem
bers of the Society not residing in Cleveland ; yet it would seem that 
there should certainly be a use for the library on the part of the mem
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bers who live away from the large centers, with their great libraries, as 
a considerable number do. The yearly published lists of accessions 
show what societies are on the exchange list, and their publications for 
the past eleven years are on the library shelves and are subject to the 
call of any member of the Society, under the regulations laid down by 
the Council. With our widely scattered membership, the library may 
not be of great value to the Society at large, but its use should not be 
limited to the members residing in Cleveland.

The expenses of the Librarian’s office during the year ending Decem
ber 1,1901, are as follows:

To postage........................................................................... $0 97
express charges............................................................. 1 83
envelopes and p rin tin g .............................. ............... 2 65
insurance...................................................................... 5 60

Total.......................................................................... $11 05

Respectfully submitted.
H. P. Cush ing ,

Cle v e la n d , Oh io , December 1, 1901. Librarian.

On motion of the Secretary, it was voted to defer consideration of the 
Council report until the following day.

As the Auditing Committee to examine the accounts of the Treasurer, 
the Society elected Richard E. Dodge and Edmund 0 . Hovey.

ELECTIO N OF OFFICERS

The result of the balloting for officers for 1902, as canvassed by the 
Council, was announced and the officers declared elected as follows :

President :

N. H. W inc h ell , Minneapolis, Minn.

First Vice-President:

S. F. E mmons, Washington, D. C.

Second Vice-President:

J. C. B kanner , Stanford University, Cal.

Secretary :

H. L. F a ir c h ild , Rochester, N. Y.

 on October 20, 2015gsabulletin.gsapubs.orgDownloaded from 

http://gsabulletin.gsapubs.org/


MEMOIR OF EDWARD WALLER CLAYPOLE 48 7

Treasurer :

I. C. W h it e , Morgantown, W. Va.

Editor :

J. S t a n l ey -B rown, Washington, D. C.

Librarian :

H. P. Cushing , Cleveland, 0 .

Councillors :

C. W. H ay es , Washington, D. C.
J. P. I ddings, Chicago, 111.

ELECTIO N OF FELLOWS

The result of the balloting for Fellows, as canvassed by the Council, 
was announced, and the following persons were declared elected Fellows 
of the Society:

E rm in e  C o w lbs C a se , A. B., A. M. (Kansas State University, 1893), M. S. (Cor
nell University, 1895), Ph. D. (University of Chicago, 1896). Instructor‘in 
State Normal School, Milwaukee, Wis.

A r th u r  G r a y  L eo n a r d , A. B., A. M. (Oberlin), Ph. D. (Johns Hopkins Univer
sity), Des Moines, Iowa. Assistant State Geologist, Iowa Geological Survey. 

C h a rles  H y d e  W a r r e n , Ph. B. (Yale, 1896), Ph. D. (Yale, 1899), Boston, Mass. 
Instructor in Geology, Massachusetts Institute of Technology.

The following memorials of deceased Fellows were read:

MEMOIR OF E DWARD W ALLER CLAYPOLE*

BY THE0. B. COMSTOCK

Edward Waller Claypole, born at Ross, Herefordshire, England, June
1, 1835; geologist of world-wide fame and teacher of geology of remark
able personality and effectiveness; an original fellow of the Geological 
Society of America; member and ofttimes president of numerous other 
organizations for the promotion of research, needs no eulogium from one 
privileged to greet him as monitor, friend, and fellow-worker. The im
press of his severely conscientious labors, the importance of his contri
butions to geologic literature, his unswerving devotion in the cause of 
its propagation, have left indelible traces on the records of American 
geology for thirty years now past. Many of my readers are better fitted

♦ The memoir was not read a t the meeting, but is here inserted in its place, as on the printed 
program.
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to tell the story, but none could attempt it with greater willingness or 
with more reason to perform the task as a token of esteem and affection.

Doctor Claypole died at Long Beach, California, one of the coast re
sorts near Los Angeles, August 17,1901. He had moved to Pasadena, 
California, in 1898, on account of the irppaired health of Mrs Claypole, 
and was there busily engaged as a professor in Throop Polytechnic In
stitute. Although an obscure, but serious and painful ailment, appar
ently affecting chiefly the left hand, had caused him to rest under physi
cian’s orders, only the most intimate friends had any fears of fatal results, 
and these were not anticipating an early termination of his life. The 
worst contemplation was the possibility of retirement from active pursuit 
of his regular routine. While rising from bed on the morning of August 
16, he suddenly became unconscious and remained thus until his death, 
at 11 p. m. of the 17th. The immediate cause was cerebral hemorrhage. 
His devoted wife survived him but a few weeks, dying October 6,1901, 
at Pasadena. The remains of both were cremated, in accordance with 
their own expressed wishes.

The accompanying bibliography affords convincing evidence of the 
breadth of mental grasp of this man and his inability to overlook the 
simplest fact presented to him in contemplation of nature. But we must 
here confine our attention strictly to the geologic work on which his 
record was largely made. Contemporary estimates are not always reli
able in such cases, but there will be no question of the importance of 
Doctor Claypole’s investigations and their bearing upon the progress of 
this science during the last quarter of the nineteenth century. His 
papers were models of simple, straightforward expression, and stand as 
a marked example of what should be sought in scientific publications. 
He attracted attention not by his controversial literature, although few 
were better equipped than he for that class of work, but his papers nearly 
always provided the last word in argument, because he never came be
fore the public until all his material had been thoroughly threshed and 
freed from chaff. It is this characteristic of careful pruning and rigid 
self-restraint which makes his writings of permanent worth. One may 
take at random from the list any title whatever, and if the date of its 
publication be noted carefully, investigation will demonstrate that it 
appeared many months, usually several years, after his work upon the 
subject began. Many able geologists are best known to their contempo
raries by their environment at the time of their published work. It was 
not thus with Claypole. His periods of residence in given localities were 
collective, formative epochs, in which he gathered facts laboriously and 
digested them w ell; but he announced the results usually long after
ward and frequently after removal from the scene of his studies.
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To him the universe presented positive evidence of “ the constancy 
and inevitability of natural law—its unswerving constancy, its inevi
table certainty”—and the object of his investigations was never restricted 
to a narrow field, but he modestly and patiently toiled to seek and 
record truth in whatever aspect it came before him. Hence his 
record, partly also from the enforced conditions of his profession of 
teacher, was not limited to one particular line of investigation, even 
within the bounds of geology.

He began with the study of broad problems of areal physical geology, 
along lines and in fields made classic by his inspirer, the great Lyell. 
His first known publications dealt with evidences of land “ Subsidence 
in the southwest counties of England during the present period.” These 
ought to be read by every young student, as texts to go along with their 
Lyell and Geikie, Dana and Le Conte. These papers, and one on the 
Carboniferous system in a part of Midlothian, are a foretaste of what 
might have been his career had not misfortune, in the guise of urgent 
need and cruel persecution, sent him to America in 1872,

Naturally, at that period, his attention was forcibly drawn to studies 
of glacial phenomena, and his contributions to this department were 
material and frequent for many years. Upon cognate subjects, his only 
really controversial work was done. It would have been impossible 
then to contribute any thing novel to the discussion without drawing fire 
from one or other quarter, and his views were not always greedily ac
cepted by the contending factions. Even now it may be early to seek a 
final verdict, for too many able contestants survive and make valued 
additions to our knowledge of this great subject; but none will dispute 
the vigor of Claypole’s logic, the earnestness of his purpose, or the worth 
of his contributions. His name would live for these alone, albeit they 
are but fragments of his vital productions.

With fuller recognition and better opportunities for him at this junc
ture, undoubtedly American glacial literature would have been enriched 
beyond its actual marvelous development; for there ia a ring of zeal and 
acumen in certain of his papers which carry weight and hint of no ordi
nary power of observation and ratiocination. Geology has lost in this 
direction by its gain in other fields into which circumstances turned his 
energies.

Fugitive papers (1877-79) on migration of plants and animals probably 
grew out of his studies of the Drift. They are strikingly valuable and 
deserve wider circulation than was given them.

Upon the Second Geological Survey of Pennsylvania, under Lesley, 
Doctor Claypole touched familiar ground in that hazy stratigraphic zone 
extending from Silurian to Carboniferous, which has puzzled and non
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plussed more geologists than any other section. The publication of 
reports, as then customary, by volumes covering political areas, has 
partly obscured the glory of Claypole’s work, although Doctor Lesley 
frankly credited him with it in his introductory remarks.

The significance of these determinations, as measured by the work in
volved, may lose force in distant perspective, but his fellow-workers can 
understand what it meant in those days to get the facts, and some can 
rightly estimate the value of the deductions and their intimate bearing 
upon their own labors in related fields. It was by these discoveries that 
a notable controversy was afterward settled and the valued work of a 
living authority rendered possible and invaluable. The results, epito
mized, of Claypole’s work in Perry county, Pennsylvania, were:

1. The identifying of No. V (First Geological Survey of Pennsylvania) 
as Clinton and Onondaga.

2. Demonstration of the absence of hitherto assigned Niagara and 
Corniferous. '

3. Allotment of previously assigned Corniferous to Marcellus.
4. Definition of Upper Hamilton, Genesee, and Portage.
5. Discovery of Chemung and Catskill fauna extending high up into 

so-called Catskill.
6. Tracing of Kingsmill sandstone in all Catskill outcrops.
The finding of fish remains in Silurian rocks was an epoch-making 

discovery in itself, but the presentation of the facts and the detailed and 
painstaking studies given the fragments by Doctor Claypole were far 
inore worthy of commendation. He continued to develop the subject 
long after retiring from the survey, and these contributions are among 
his best. The drawings were made by himself, and most of them are 
remarkable for their accuracy and clearness. Later, in Ohio, he bestowed 
much attention upon the Placoderms of the Devonian, publishing many 
papers on the anatomy of Cladodonts and their stratigraphic range.

In later years he wrote more of philosophic character, for which his 
long life of preparation and rumination had thoroughly equipped him. 
His paleontologic studies continued, and he won the Walker Prize as 
late as 1895, for his essay on “ Devonian formation of the Ohio basin,” 
an admirable review which, unfortunately, has never been published. 
He also continued his glacial studies when so placed as to have mate
rial at hand, and he was still hard at work garnering new facts from 
the Sierras of California when the end came. Shortly before his death 
he read a valuable paper bearing upon these researches befcfce the Cor- 
dilleran Section of the Geological Society of America.

To those privileged to know him well, Doctor Claypole was the em
bodiment of simple, faithful, modest worth, exerting an influence, like
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all pure things, as if unconscious of any merit, yet impressing all with 
a sense of honor, strength and energy, and leading to nobler efforts by 
his example. His one aim, ambition and the fruition thereof, were 
always truth at any cost. This spirit breathes and lives in his written 
works. They are commended to all young students of nature.

CHRONOLOGY

1835. Bom at Ross, Herefordshire, England, June 1.
1852. Began teaching at Abingdon, Berkshire, England.
1854. Matriculated at the University of London.
1862. Received the degree B. A. from the University of London.
1864. Received the degree B. Sc. from the University of London.
1865. Married Jane Trotter, of Coleford, Gloucestershire, England.
1866. Appointed tutor in classics and mathematics a t Stokescroft College, Bristol,

England.
1872. Resigned position in Bristol; came to America after death of his wife. .
1873. Appointed professor of natural history at Antioch College, Yellow Springs,

Ohio.
1879. Married Katharine Benedicta Trotter, cousin of his first wife.
1881. Left Antioch ; appointed on staff of Second Geological Survey of Pennsyl

vania.
1883. Appointed professor of natural science in Buchtel College, Akron, Ohio. 
1888. Received the degree D. Sc. from the University of London. Became one of 

the founders and editors of the American Geologist.
1898. Appointed professor of geology and biology at Throop Polytechnic Institute, 

Pasadena, California.
1901. Died at Long Beach, California, August 17.
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“ Lake Cuyahoga:” a study in glacial geology. [Abstract.] Proc. Am. Assoc. Adv.
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Singular subterranean commotion near Akron, Ohio. Am. Geol., vol. i, 1888, pp. 
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Dr Clark’s collection of fish remains at Berea, Ohio. Am. Geol., vol. ii, 1888, pp. 
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Traces of the Ice age in the flora of the Cuyahoga valley, Ohio. Western Reserve 

Historical Society, Tract no. 84, 1891, pp. 366-379.
An episode in the Paleozoic history of Pennsylvania. Am. Geol., vol. viii, 1891,

pp. 152-159.
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The head of Dinichtliys. Am. Geol., vol. x, 1892, pp. 199-207.
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An episode in the history of the Cuyahoga river. [Abstract] Proc. Am. Assoc.

Adv. Sci., vol. xli, 1892, p. 176 (9 1.).
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in the bone. Proc. Am. Assoc. Adv. Sei., vol. xli, 1892, p. 296. (Title only.) 
Major Powell on “ Are there evidences of man in the glacial gravels?” Pop. Sci. 

Monthly, 1893, pp. 696-699.
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The fossil sharks of Ohio. Proc. Am. Assoc. Adv. Sci., vol. xlii, 1893, p. 183. (Title 
only.)

On the dentition of Titanicthys and its allies. Bull. Oeol. Soc. Am., vol. iv, 1893, 
p. 3. (Title only .)

The cladodont sharks of the Cleveland shale. Am. Geol., vol. xi, 1893, pp. 325-331.
Abstract, Am. Nat., vol. xxvii, 1893, p. 1083 (J p.).

A new Coccostean— Coccosteus myahogse. Am. Oeol., vol. xi, 1893, pp. 167-171. 
The three great fossil placoderms of Ohio. Am. Oeol., vol. xii, 1893, pp. 89-99.
On three new species of Dinichthys. Am. Geol., vol. xii, 1893, pp. 275-279.
The Upper Devonian fishes of Ohio. Geol. Mag., dec. iii, vol. x, 1893, pp. 443-448- 
The fossil fishes of Ohio. Ohio Geol. Surv., vol. vii, 1893, pp. 602-619.
Correlation of clastic rocks. Int. Cong. Geol. Compt Rendu, 5th Session, pp. 166,167 

(7 1.), 1893.
Preglacial man not improbable. Am. Geol., vol. xi, 1893, pp. 191-194.
An examination of Cotyptodendron claypoli, etc. Ami Geol., vol. xi, 1893.
A new species of Dinichthys. Bull. Geol. Soc. Am., vol. 5,1893, p. 7. (Title only.) 
A new Cladodus from the Cleveland shale. Bull. Geol. Soc. Am., vol. 5, 1893, p. 7. 

(Title only.)
A remarkable fossil jaw from Cleveland shales. Bull. Geol. Soc. Am., vol. 5,1893, 

p. 7. (Title only.)
A new species of Carcinosoma. Am. Geol., vol. xiii, 1894, pp. 77-79, pi. iv. 
Cladodus f  magnificus, a new selachian. Am. Geol., vol. xiv, 1894, pp. 137-140, pi. v. 
Fossil sharks of Ohio. Proc. Am. Assoc. Adv. Set., vol. xlii, 1894, p. 183. (Title 

only.)
On a new placoderm, Brontichthys clarki, from the Cleveland shale. Am. Geol., 

vol. xiv, 1894, pp. 379-380, pi. xii.
Structure of teeth of Devonian Cladodont sharks. Proc. Am. Micros. Soc., vol. xvi,

1894, p. 191 (1895). Paper was read in 1894; probably published in 1895.
On the structure of the bone of Dinichthys. Proc. Am. Micros. Soc., vol. xv, pp.

189-191, figs. 5,1894.
On the structure of some Paleozoic spines from Ohio. Proc. Am. Micros. Soc., vol. 

xvii, 1896, 2 pp.
On a new specimen of Cladodus clarki. Am. Geol., vol. xv, 1895, pp. 1-7, pi. ii. 
Recent contributions to our knowledge of the cladodont sharks. Am. Geol., vol- 

xv, 1895, pp. 363-368.
Actinophorus clarki, Newberry. Am. Geol., vol. xvi, 1895, pp. 20-25, pi. ii.
The cladodonts of the Upper Devonian of Ohio. Rept. British Assoc. Adv. Sci.,

1895, p. 694 ( ip .) .
The great Devonian placoderms of Ohio, with specimens. Rept. British Assoc. Adv_ 

Sci., 1895, p. 695 (£ p.).
Geology a t the British Association for the Advancement of Science. Am. Geol., 

vol. xvi, 1895, p. 300.
Glacial notes from the planet Mars. Am. Geol., vol. xv, 1895, p. 1.
On the teeth of Mazodus. Proc. Am. Micros. Soc., 1896, 3 pp.
The timepiece of geology. Am. Geol., vol. xvii, 1896, pp. 40-45.
A new Titanichthys. Am. Geol., vol. xvii, 1896, pp. 166-169, pi.
The ancestry of the Upper Devonian placoderms of Ohio. Am. Geol., vol. xvii,

1896, pp. 349-360.
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Ancient and modern sharks and the evolution of the class. Proc. Am. Assoc. Adv.
Sci., v o l. x lv ,  p . 126 ( t i t l e  o n ly ) .

Human relics in the drift of Ohio. Am. Geol., vol. xviii, 1896, pp. 302-314. 
IHnicMhys preniis-clarM. Am. Geol., vol. xviii, 1896, pp. 199-201, pi. vii. Buchtel 

College notes, No. 13.
A new Dinichthys—Dirdchthys kepleri. Am. Geol., vol. xix, 1897, pp. 322-324, 

pi. xx.
Review of “ Pleistocene features and deposits of the Chicago area,” by Frank 

Leverett. Am. Geol., vol. xx, 1897, p. 57.
Review of “ Geological Survey of Canada, annual report for 1895.” Am. Geol., 

vol. xx, 1897, pp. 130-131.
Review of “ On the southern Devonian formation,” by H. S. Williams. Am. Geol., 

vol. xx, 1897, pp. 133-134.
Review of “ Geological Survey of Mexico, Bulletins 4, 5, 6.” Am. Geol., vol. xx,

1897, pp. 184-186.
Paleolith and Neolith. Am. Geol., vol. xxi, 1898, pp. 333-344.
Microscopical light in geological darkness. [President’s address, Am. Micros. Soc.] 

Am. Geol., vol. xxii, 1898, pp. 217-228; Trans. Am. Micros. Hoc., 1897, 25 pp., 
figs. 3.

Glacial theories, cosmical and terrestrial. Am. Geol., vol. xxii, 1898, pp. 310-315.
Discusses various hypotheses.

The earthquake at San Jacinto,'December 25, 1899. Am. Geol., vol. xxv, 1900, pp. 
106-108, 192, pi. iii.

A white-hot liquid earth and geological time. Am. Geol., vol. xxv, 1900, pp. 310-312. 
The American Devonian Placaderms. Bull. Geol. Soc. Am., vol. xi, 1900, p. 616. 
Traiquairon Silurian Fish. Am. Geol., vol. xxv, 1900, pp. 244-248.
Geology of the Sierra Madre in southern California (read before the Cordilleran 

Section). Bidl. Geol. Soc. Am., vol. xii, 1901, p. 494 ; Jour. Geol., vol. ix, 1901, 
pp. 69-70.

Notes on petroleum in California. Am. Geol., vol. xxvii, 1901, pp. 150-159.

M E M O I R  O F  G E O R G E  M . D A  W S O N  

BY PRANK D. ADAMS

It was but two years since—at the Washington meeting—that we de
plored the loss of one of our most distinguished Fellows and a former 
President of our Society, who had passed away at a ripe old age, Sir 
William Dawson. Today we have to record the death of his gifted son, 
also one of our past Presidents, and the latest, who was cut off suddenly 
in the prime of life and in the midst of what promised to be a long and 
useful career.

George Mercer Dawson was the second son of the late Sir William 
Dawson, and was born at Pictou, Nova Scotia, on August 1, 1849. In 
1855 his father, who had for some years been acting as Superintendent 
of Education in Nova Scotia, received the appointment of Principal of 
McGill University, Montreal, and with his family took up his residence
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there. At the age of ten Dawson entered the Montreal high school, 
where he remained for one year, taking a high place among the boys of 
his class. There were, however, at that time, near what is now the center 
of the city of Montreal, a number of ponds on which the boys from the 
High School used to go rafting at lunch hour. On one of these occasions 
he received a drenching, and remaining in his damp clothes through the 
afternoon received a chill, which led to spinal trouble, resulting in years 
of suffering and final deformity. He consequently left school and his 
education, until he was old enough to enter college, was carried on chiefly 
under private tutors. In this way, while not neglecting the ordinary 
subjects of a school curriculum, he was allowed to follow out lines of 
study in which he found a particular interest and learned many things 
which were later of the greatest value to him. One who knew him well 
at that time says:

“ He seemed to absorb knowledge rather than to study, and every new fact or 
idea acquired was a t once put into its place and proper relations in his orderly 
mind. He was always cheerful, amusing, and popular, other boys flocking round 
him and invariably submitting to his unconscious leadership.”

At the age of eighteen, having recovered his health, he entered McGill 
University, where he studied during the session of 1868—’69, and in the 
following year went to London and entered the Royal School of Mines. 
His passage to England was made in a sailing ship for the benefit of the 
longer voyage, and on the way over he amused himself by studying 
navigation under the captain. Years later, when he chartered a schooner 
in order to make an examination of the Queen Charlotte islands, the 
captain of the schooner proving to be unsatisfactory was dismissed and 
Dawson navigated the vessel himself during the remainder of the trip 
and this on a deeply indented and dangerous coast, of which at that 
time no chart existed.

At the Royal School of Mines he took the full course of study, ex
tending over three years, and graduated as an Associate. At the end of 
his second year he received the Duke of Cornwall’s scholarship, given 
by the Prince of Wales, and on graduation stood first in his class, ob
taining the Edward Forbes medal and prize in paleontology and natural 
history and the Murchison medal in geology.- While at the Royal 
School of Mines he paid especial attention to the study of geology and 
paleontology, under Ramsay, Huxley, and Etheridge, and also devoted 
much time to the study of chemistry and metallurgy, in the laboratories 
of Frankland and Percy. Even in his holidays he was never altogether 
idle, and during most of the summer of 1871 he was attached to the 
British Geological Survey and worked with the late J. Clifton Ward in
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the Cumberland Lake district. Returning to Canada in 1872, he was 
engaged for some months in examining and reporting upon mineral 
properties in Nova Scotia, and subsequently went to Quebec, where he 
delivered a course of lectures on chemistry at Morrin College, which was 
attended by a large and appreciative class.

In 1873 he was appointed Geologist and Botanist to Her Majesty’s 
North American Boundary Commission, which had been constituted to 
fix the boundary line between British North America and the United 
States from the lake of the Woods to the Rocky mountains, and which 
had then been at work for over a year. There are but few corners of the 
earth which now appear so far off as did the great Northwest at that 
time—a veritable terra incognita. Fort Garry, now the city of Winnipeg, 
was the last outpost of civilization, and the party had to travel on horse
back or on foot, the provisions and equipment being transported in Red 
River carts.

During the two years in which he was a member of the Boundary 
Commission, he accumulated materials for his elaborate and very valu
able “ Report of the geology and resources of the country in the 
vicinity of the 49th parallel,” accompanied by maps and many illus
trations, which was published in Montreal in 1875. This volume, which 
is now looked upon as “ one of the classics of Canadian geology,” is a 
model of what such reports should be—scientific facts being clearly and 
succinctly stated and the conclusions logically drawn. The main geo
logical result arrived at was the examination and description of a section 
over 800 miles in length across the central region of the continent, which 
had been previously touched on at a few points only, and in the vicinity 
of which a space of over 300 miles in longitude had remained even geo
graphically unknown. The report discussed not merely the physical 
and general geology of the region, and the more detailed characteristics 
of the various geological formations, but also the capabilities of the 
country with reference to settlement. The whole edition has been long 
since distributed, and the volume is now exceedingly scarce and difficult 
to obtain. While attached to the Boundary Commission, Dawson made 
large collections of natural history specimens, which were forwarded to 
England and found a home in the British Museum, as well as at Kew 
and elsewhere. The British Museum obtained no less than seventeen 
species of mammals not previously represented in its collections.

In connection with this work he also prepared a “ Report on the Ter
tiary lignite formation in the vicinity of the forty-ninth parallel,” as 
well as papers on the “ Superficial geology of the central regions of 
North America,” the “ Marine Champlain deposits on lands north of 
lake Superior,” “ The fluctuations of the American lakes and the develop-

L X X I I —Bum.. Gkoi.. Soc. Am ., V o l. 13, 1901
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meat of sun spots,” the “ Occurrence of foraminifera, coccoliths, &c., in 
the Cretaceous rocks of Manitoba,” etcetera.

When the work of the Boundary Commission was brought to a close) 
he received in 1875 an appointment as Chief Geologist on the staff of the 
Geological Survey of Canada, and began the long series of explorations 
in the northwest and British Columbia which brought such credit to 
himself and his country. In 1883 he was made Assistant Director of 
the Survey, and in 1895, on the retirement of Doctor Selwyn, he suc
ceeded him as Director. This position he held at the time of his decease.

His field work while connected with the Survey was carried on almost 
exclusively in British Columbia and the Northwest Territories, and the 
excellent character of this work contributed largely to the great develop
ment of the mining industries in these parts of the Dominion during 
recent years, for his reports though thoroughly scientific always took 
account of the practical and economic side of geology, and accordingly 
commanded the attention and confidence of mining capitalists, mine 
managers, and others interested in the development of the mineral re
sources of the country.

To outline the results of Dr Dawson’s geological work in this western 
half of Canada would be to write a sketch of the geology of that part of 
the Dominion. Practically nothing was known of the geological rela
tions of that vast district before he commenced his labors there. Now a 
large part of it has been mapped and studied geologically, while a gen
eral knowledge of the geological structure and the resources of the whole 
area has been obtained. This great work may be said to be due to Daw
son, for it was carried out either by him personally or by his assistants 
and immediate successors in the field, men who were trained by him  
and derived their zeal for the work from his illustrious example.

Although a man by no means robust physically, much of this explor
atory work was carried out in districts and under conditions which 
would have taxed the endurance of many a stronger man, as, for in 
stance, his work in the Queen Charlotte islands in 1879, and, later, his 
exploration of the Yukon district and the adjacent portions of northern 
British Columbia. He felt an especial interest in the great regions of 
the north, about which until recently so little was known,.and in 1887, 
having made a careful search through all the accounts left by the Arctic 
explorers, and having examined the geological collections brought back 
by certain of them, he published a “ Geological map of the northern 
portion of the Dominion of Canada east of the Rocky mountains,” with 
accompanying notes, in which all the existing information concerning 
the geology of this remote region was set forth. He subsequently pub
lished a paper “ On some of the larger unexplored regions of Canada,”
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which also attracted much attention and led to explorations being un
dertaken in several of the areas in question. The extent and character 
of his geological work may be gathered from the titles of his papers, 
which will be found in the accompanying bibliography by Doctor Ami.

Doctor Dawson was a prolific writer. In addition to his numerous 
and voluminous official reports, he contributed many papers on geolog
ical, geographical, and ethnological subjects to the scientific magazines 
and to the Transactions of various learned societies, both on this conti
nent and in England. His last contribution was his address as President 
of this Society, the proofs of which he read only a day or two before his 
death.

With regard to his ethnological work we cannot do better than quote 
from Mr W J McGee’s recent appreciative notice in the American Anthro
pologist. Mr McGee says :

“ While several of Doctor Dawson’s titles and the prefatory remarks in some 
of his papers imply that his ethnological researches were subsidiary to his geo
logic work, and while his busy life never afforded opportunity for monographic 
treatm ent of Canada’s aborigines, it is nevertheless true that he made original 
observations and records of standard value, tha t much of his work is still unique, 
and that his contributions, both personal and indirect, materially enlarged knowl
edge of our native tribes. I t  is well within bounds to say that, in addition to his 
other gifts to knowledge, George M. Dawson was one of Canada’s foremost con
tributors to ethnology, and one of tha t handful of original observers whose work 
affords the foundation for scientific knowledge of the North American natives.”

Dawson’s most notable contribution to ethnology was undoubtedly 
his memoir on the Haida Indians of the Queen Charlotte islands ; but 
he also published ‘‘ Notes on the Indian tribes of the Yukon district and 
adjacent northern portion of British Columbia,” a valuable memoir en
titled “ Notes and observations of the Kwakiool people of Vancouver 
island,” “ Notes on the Shuswap people of British Columbia,” and many 
other papers.

Doctor Dawson also rendered important public service in connection 
with the Bering Sea arbitration. As one of the British commissioners, 
he spent the summer of 1892 in the Bering Sea region for the purpose of 
inquiring into the facts and conditions of seal life. The report of the 
commission constituted the case of Her Majesty’s government, and I 
remember hearing at the time a high tribute paid to Doctor Dawson’s 
ability by one of the gentlemen connected with the United States side 
of the case in the statement that had it not been for Doctor Dawson’s 
evidence and arguments a finding much more favorable to the United 
States would probably have been rendered. In connection with his 
services on this arbitration he was made a companion of the Order of 
Saint Michael and Saint George (C. M. G.).
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He received the degree of D. Sc. from Princeton in 1877 and the de
gree of LL. D. from Queen’s University in 1890 and from McGill Uni
versity in 1891. In the same year he was awarded the Bigsby gold 
medal by the Geological Society of London for his services to the science 
of geology, and was elected a Fellow of the Royal Society.

In 1893 he was elected President of the Royal Society of Canada. In 
1896 he was President of the Geological Section of the British Association 
for the Advancement of Science, at its Toronto meeting, and in 1897 was 
awarded the gold medal of the Royal Geographical Society. In 1900 
(last year) he was President of this Society. Doctor Dawson also occu
pied many other honorable positions and received many other distinc
tions which can not here be mentioned.

He usually enjoyed excellent health and had remarkable capacity for 
hard work, but he succumbed very suddenly, on the 2d of March last, to 
an attack of acute bronchitis, after an illness of but two days. He was a 
man of even more versatile gifts than his father, but, like him, possessed 
of an unusual combination of scientific insight, literary ability, and ad
ministrative capacity. He was a man of broad views, clear and judicial 
frame of mind, modest and retiring, but withal an excellent conversa
tionalist. He won the esteem of all and his loss will be keenly felt by 
his very large circle of friends.

BIBLIOGRAPHY BY H. M. AMI
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The lignite formations of the west. Canadian Naturalist, vol. vii, pp. 241-252.
Montreal. (Also separately with the next.)

Note on the occurrence of foraminifera, coccoliths, etc., in the Cretaceous rocks of 
Manitoba. Canadian Naturalist, vol. vii, April, pp. 252-257. Montreal. (Also 
separately with the foregoing.)

Marine Champlain deposits on lands north of lake Superior. American Journal of 
Science, 3d series, p. 143 (1-4 p.).

Report on the Tertiary lignite formation in the vicinity of the forty-ninth parallel. 
British North American Boundary Commission, pp. 1-31. Montreal. 
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1875
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parallel. British North American Boundary Commission), pp. i-x i and 1-387. 

On the superficial geology of the central region of North America. Quarterly Jour
nal Geological Society, November, pp. 603-623. London. (Also separately, 
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ities in the province of British Columbia known to yield gold, coal, iron, 
copper, and other minerals of economic value. (Appendix R.) Report on 
surveys, Canadian Pacific Railway, pp. 218-245. Ottawa.
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Report of explorations in British Columbia, chiefly in the basins of the Black- 
water, Salmon, and Nechacco rivers, and on François lake. Report of 
progress, Geological Survey of Canada, 1876-’77, pp. 17-94. Montreal.

Report on reconnaissance of Leech river and vicinity. Report of progress, Geo
logical Survey of Canada, 1876—’77, 8vo, pp. 95-102. Montreal.

General note on the mines and minerals of economic value of British Columbia, 
with a  list of localities, with appendix. Report of progress, Geological Survey 
of Canada, 1876-’77, pp. 103-145. Montreal. Also separately, same pagi
nation. Abstract, American Journal of Science, 3d series, vol. 16, p. 149 (J p.).

1879

Notes on the glaciation of British Columbia. Canadian Naturalist, n. s., vol. ix, 
no. 1, March, pp. 32-39. Montreal. Also separately, pp. 1-8.

Preliminary report of the physical and geological features of the southern portion 
of the interior of British Columbia. Report of progress, Geological Survey of 
Canada, 1877-’78, pp. 1 B-187 B. Montreal. Abstract, American Journal of 
Science, 3d series, vol. 18, pp. 482-483. New Haven.

1880

Memorandum on the Queen Charlotte islands, British Columbia. Report Cana
dian Pacific railway. Appendix No. 9, pp. 139-143. Ottawa.

Report on the climate and agricultural value, general geological features, and min
erals of economic importance of part of the northern portion of British Co
lumbia and of the Peace River country. Report Canadian Pacific railway. 
Appendix 7, pp. 107-151. Ottawa.
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Report 011 the Queen Charlotte islands, with Appendices A to G, etcetera. Re
port of progress, Geological Survey of Canada, 1878-79, pp. 1 B-39 B. 
Montreal. Abstracts: American Journal of Science, 3d series, vol. 21, 1881, p. 
243 (1-3 p.). American Naturalist, vol. 15, 1881, p. 647 (1-3 p.).

Sketch of the geology of British Columbia. (See 1881.) British Association Re
port, vol. 50, 1880. Transactions, pp. 588-589. Canadian Naturalist, vol. 9, 
n. s., pp. 445-447.

1881

Note on the geology of the Peace River region. Canadian Naturalist, vol. x, no. 1, 
pp. 20-22. Montreal. Also in American Journal of Science, May, 1881, pp. 
391-394. New Haven.

Report on an exploration from Fort Simpson, on the<Pacific coast, to Edmonton, 
on the Saskatchewan, embracing a portion of the northern part of British 
Columbia and the Peace River country. Report of progress, Geological Sur
vey of Canada, 1879-’80, pp. 1 B-177B. Montreal, 1881.

On the lignite Tertiary formation from the Souris river to the one hundred and 
eighth meridian. Report of progress, Geological Survey of Canada, 1879-80,, 
pp. 12 A-49 A. Montreal. Abstract, Philadelphia Magazine, n. s., vol. 14, 1881, 
pp. 70-71 (1-3 p.).

1882

Descriptive note on a general section from the Laurentian axis to the Rocky moun
tains north of the forty-ninth parallel. Transactions Royal Society of Canada, 
vol. 1, sec. 4, 1883, pp. 39-44. Also separately, same pagination.

1883

Notes on the more important coal-seam's of the Bow and Belly River districts. 
Canadian Naturalist, vol. x, no. 7, March, 1883, pp. 423^435. Montreal.

Note on the Triassic of the Rocky mountains and British Columbia. Transactions 
of the Royal Society of Canada, vol. i, sec. 4, pp. 143-145. Also separately, 
same pagination.

Preliminary report on the geology of the Bow and Belly River region) Northwest 
Territory, with special reference to the coal deposits. Report of progress, 
Geological Survey of Canada, 1880-’82, pp. 1B-23B. Montreal.

Glacial deposits of the Bow and Belly River country. Science, vol. i, pp. 477-479.
List of elevations. Report of progress, Geological Survey of Canada, 1882-’83-’84. 

Appendix I  [G. M. Dawson] to report on a region in the vicinity of the Bow 
and Belly rivers, northwest territory. Abstracts: Canadian Naturalist, n. s., 
vol. 10, pp. 423-435; Science, vol. i, pp. 429-430.

1884

On the occurrence of phosphates in nature. Transactions No. 5: Ottawa Field Nat
uralists’ Club, vol. 2, no. 1, February, pp. 91-98. Ottawa.

Descriptive sketch of the physical geography and geology of the Dominion of 
Canada, 8vo, pp. 1-55. (Geo. M. Dawson and A. R. C. Selwyn.) Montreal.

Recent geological observations in the Canadian northwest territory. Science, vol.
3, pp. 637-648.

Notes on the coals and.lignites of the Canadian northwest. 8vo. pp. 1-21. Mon
treal Printing and Publishing Co., Montreal.
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1885
On the microscopic structure of certain boulder clays and the organisms contained 

in them. Bulletin Chicago Academy of Science, June,pp. 59-69. Chicago. 
Also separately, same pagination. 13th Annual Report Geological and Natural 
History Survey, Minnesota, pp. 150-163. St. Paul, Minn.

The Dominion of Canada. Part thus entitled in “ Macfarlane’s American Geo
logical Railway Guide.” June, pp. 51-83. D. Appleton & Co., New York. 
Also separately, same pagination.

The Saskatchewan country. Science, vol. 5, no. 116, 1885, pp. 340-342, with map 
facing page 352.

Report on the region in the vicinity of Bow and Belly rivers, northwest territory. 
Report of progress, Geological Survey of Canada, 1882-84, pp. 1 C-169 C. 
Montreal.

On the superficial deposits and glaciation of the district in the vicinity of the Bow 
and Belly rivers. Reprinted from the report of progress, Geological Survey 
of Canada, 1882-’84, pp. 1-14. Abstracts: Science, vol. 6, p. 522 (1-8 p.); 
American Journal of Science, 3d series, vol. 29, pp. 408-411; American Naturalist, 
vol. 21, pp. 171-172 (with comments by G. M. Dawson).

1886

On certain borings in Manitoba and the northwest territory. Transactions Royal 
Society of Canada, vol. iv, sec. 4, pp. 85-99. Also separately, same pagina
tion. Abstract, Geological Magazine, 3d decade, vol. 4, 1887, pp. 278-289.

Preliminary report on the physical and geological features of tha t portion of the 
Rocky mountains between latitudes 49 degrees, and 51 degrees 30 minutes. 
Annual report Geological Survey of Canada (n. s.), vol. 1, pp. 1 B-169 B. 
Montreal. Also separately, same pagination. Abstracts, American Journal 
of Science, 3d series, vol. 33, 1887, p. 317 (J p .) ; Geological Magazine, decade 3, 
vol. 4, 1887, pp. 176-178.

1887

On the Canadian Rocky mountains, with special reference to that part of the range 
between the forty-ninth parallel and the headwaters of the Red Deer river. 
Canadian Record of Science, vol. ii, no. 5, April, 1887, pp. 285-300. Montreal. 
Also separately, pp. 1-16.

Note on the occurrence of jade in British Columbia and its employment by the 
natives, with extracts from a paper by Professor Meyer. Canadian Record of 
Science, vol. ii, no. 6, April, 1887, pp. 364-378. Montreal. Also separately, 
pp. 1-15.

Notes on the exploration in Yukon district. Reproduced from Montreal Gazette 
in Science, vol. 10, pp. 165-166.

Report on geological examination of the northern part of Vancouver Island and 
adjacent coasts. Report Geological and Natural History Survey of Canada, 
part B, pp. 1-107, plates, map no. 1, in atlas. Montreal. Abstract, Geological 
Magazine, 3d decade, vol. 6, pp. 130-133.

Notes to accompany a geological map of the northern portion of the Dominion of 
Canada, east of the Rocky mountains. Report of the Geological and Natural 
History Survey of Canada, 1886, part R, 62 pp.; colored map, 1887. Montreal. 
Abstract in GeoUgical Magazine, 3d decade, vol. 6, pp. 137-138.
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1888

Recent observations on the glaciation of British Columbia and adjacent regions. 
Geological Magazine, August, 1888, pp. 347-350. London. American Geologist, 
vol. 3, 1889, pp. 249-253. Also separately, same pagination.

Report on the exploration in the Yukon district, northwest territory, and.adja
cent northern portion of British Columbia. Annual report, Geological Survey 
of Canada, (n. s.), vol. iii, 1888, pp. 1 B-277 B. Montreal. Abstracts, ibid., 
Report A, pp. 4-12; American Geologist, vol. 5, pp. 240-241 (§ p .); American 
Journal of Science, 3d series, vol. 39, 1888, p. 238 (i p.).

Summary of astronomical observations employed in the construction of maps, num
bers 274-277. Annual Report Geological Survey of Canada, n. s., vol. iii, 
1887-1888. Appendix vi to report of an exploration in the Yukon district, 
northwest territory, etcetera. (G. M. Dawson.) Montreal.

Account of explorations in southern interior of British Columbia. Annual Report 
Geological Survey of Canada, vol. iii, n. s., pp. 60 A-66 A. Montreal.

Note on the Cascade anthracite basin, Rocky mountains. American Geologist, vol. i, 
pp. 332, 333.

The geological observations of the Yukon expedition, 1887. Science, vol. ii, pp. 
185, 186.

Mineral wealth of British Columbia, with annotated list of localities of minerals of 
economic value. Annual Report Geological Survey of Canada, n. s., vol. 4, 
pp. I R-163 R. Also separately, same pagination.

Views of the Archsean. Report American committee, International Congress of 
Geologists, 1889, A. American Geologist, vol. 2, pp. 146-184, in part, 1888.

1889

Glaciation of high points in the southern interior of British Columbia. Geological 
Magazine, 8vo, pp. 350, 351, August. London. (Also separately, same pagina
tion.) Abstracts: Ottawa Naturalist, vol. 3, pp. 112, 113 (4-5 p .) ; American 
Naturalist, vol. 24, p. 771, 4 lines.

On the earlier Cretaceous rocks of the northwestern portion of the Dominion of 
Canada. American Journal of Science, August, pp. 120-127. New Haven.
Also separately, same pagination. Abstract, Nature, vol. 40, p. 404, 11 lines.

Notes on the ore deposit of the Treadwell mine, Alaska. American Geologist, Au
gust, pp. 84-93. Minneapolis. Also separately, same pagination.

1890
Notes on the Cretaceous of the British Columbia region. The Nanaimo group. 

American Journal of Science, March, pp. 180-183. New Haven. Also sepa
rately, same pagination. Abstract, American Naturalist, vol. 24, p. 764 ( | p.).

On some of the larger unexplored regions of Canada. Ottawa Naturalist, May, pp. 
29-40. Ottawa. Also separately, pp. 1-12. Also printed as appendix to 
Pikes barren ground of northern Canada, 1892, pp. 177-289. Macmillan & Co., 
London.

On the glaciation of the northern part of the Cordillera, with an attempt to cor
relate the events of the Glacial period in the Cordillera and Great plains. 
American Geologist, September, pp. 153-162. Minneapolis. Also separately, 
same pagination.
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On the later physiographical geology of the Rocky Mountain region in  Canada, 
with special reference to changes in elevation and the history of the  Glacial 
period. Transactions Royal Society of Canada, vol. viii, sec. 4, pp. 3-74 
(pis. 1-3). Also separately, same pagination.

Report on a  portion of the west Kootanie district, British Columbia. Annual 
Report Geological Survey of Canada (n. s.), vol. iv, pp. 1 B-66  B. Mon
treal. Also separately, same pagination. Abstract, American Geologist, vol. 
8, p p . 392-394.

Introductory note on an expedition down the Begh-ula or Anderson river, by 
R. Macfarlane. Canadian Record of Science, vol. 4, no. 1, 1890, pp. 28, 29.

The chalk from the Niobrara Cretaceous of Kansas. Science, vol. 16, p. 276 (1-4 
col.).

Northern Pacific railroad. Macfarlane’s Geological Railway Guide, 2d edition, 
pp. 258-266 ; 261, 262.

The Dominion of Canada. Macfarlane’s Geological Railway Guide, 2d edition, 
pp. 51-83.

1891
Northern extension of earlier Cretaceous in western British North America. Bul

letin Geological Society of America, vol. 2, p. 207 (1-4 p.). In  discussion of 
paper by G. F. Becker, “ Notes on the early Cretaceous of California and 
Oregon.”

Remarks on the glaciation of the Great Plains region. Bulletin Geological So
ciety of America, vol. 2, 1891, pp. 275, 276. Abstract, American Geologist, 
vol. 7, p. 143, 5 lines. Discussion of paper by W. Upham, “ Glacial lakes of 
Canada.”

Note on the geological structure of the Selkirk range. Bulletin Geological Society 
of America, vol. 2, pp. 165-176. Discussed by C. D. Walcott, p. 611 (} p.) 
Abstracts, American Geologist, vol. 7, pp. 262, 263 (J p . ; American Naturalist, 
vol. 25, p. 658, 3 lines. Also separately, same pagination.

1892

Notes on the geology of Middleton island, Alaska. Bulletin Geological Society of 
America, vol. iv, pp. 427-431. Rochester.

1893

Mineral wealth of British Columbia. Proceedings of the Royal Colonial Institute, 
vol. xxiv, pp. 238-264. London.

Mammoth remains. Abstract and notice of papers read before the Geological 
Society, no. 8. Nature, vol. 49, no. 1156, November 23, p. 94.

Notes on the occurrence of mammoth remains in the Yukon district of Canada 
and in Alaska. Abstracts and notice of papers read before the Geological 
Society, London. Quarterly Journal Geological Society, November 8. Proceed
ings of meeting, Geological Magazine, December, no. 354. London.

1894

Geographical and geological sketch of Canada, with notes on minerals, climate, 
immigration, and native races. Baedeker’s Dominion of Canada Hand Book, 
pp. 23-48. Leipzig.
LXXIII—B u ll. Geoi.. Soc. Am., Vol. 13. 1901
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Notes on the occurrence of mammoth remains in the Yukon district of Canada and 
in Alaska. Quarterly Journal Geological Society, February, pp. 1-9. London. 
Also separately, same pagination. Also in Geological Magazine, n. s., Decem
ber, 1893, pp. 574-575. London.

Geological notes on some of the coasts and islands of Bering sea and vicinity. 
Bulletin Geological Society of America, February, 1894, pp. 117-146, Also sepa
rately, same pagination.

1895
Interglacial climatic conditions. American Geologist, vol. 16, no. 1,1895, pp. 65-66.
Summary report of geological work in British Columbia for 1894. Ottawa. 

(Printed by order of Parliament.)

1896

Summary report of the director for the year 1894, with map no. 554 (reprint from 
Blue Book), 124 pp. Annual Report Geological Survey of Canada, n. s., vol. 
vii. Ottawa.

Report on the area of the Kamloops map-sheet, British Columbia, with appen
dices i-iv, and maps nos. 556 and 557, 427 pp. Report B, Annual Report 
Geological Survey of Canada, n. s., vol. vii, 1894. Ottawa.

Shuswap names of places within the area of the Kamloops map-sheet. Annual 
Report Geological Survey of Canada, n. s., vol. vii, 1894. Appendix ii to re
port on the area of the Kamloops map-sheet, British Columbia. (G. M. Daw
son.) Ottawa.

Notes on the upper and lower limits of growth of some trees and other plants in 
different places within the area of the Kamloops map-sheet. Annual Report 
Geological Survey of Canada, n. s., vol., vii, 1894. Appendix iii to Report on 
the area of the Kamloops map-sheet, British Columbia. (G. M. Dawson.) 
Ottaw^.

Some observations tending to show the occurrences of secular climatic changes in 
British Columbia. Transactions Royal Society of Canada, 2nd series, sec. 4, 
vol. 2, pp. 159-166. Montreal.

1897
Summary report of director for the year 1895 (reprint from Blue Book). Annual 

Report Geological Survey of Canada, n. s., vol. viii, Report A, 154 pp. Ottawa.
The nature and relations of the more ancient rocks of North America. Address 

of the President. Geological Section (C) of the British Association for the 
Advancement of Science, Toronto meeting, 1897, 13 pp., 8vo, Spottiswoode, 
London, 1897.

1898

Summary report of the director for the year 1896 (reprint from Blue Book), 144 pp. 
Annual Report Geological Survey of Canada, n. s., vol. ix, Report A. Ottawa.

Annual Report Geological Survey of Canada, n. s., vol. 9, 1896 (1898), 816 pp., 
maps, containing the director’s summary report for 1896, and reports by Tyr
rell, Bell, Low, Bailey, Hoffman, and Ingall, e tc .; also 20 plates. Ottawa.

Snmmary Report of the Geological Survey of Canada for the year 1897. Geological 
Survey of Canada, 156 pp. Ottawa. Compiled by the director. (Blue Book.)
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1899
Duplication of geologic formation names. (Discussion and correspendence.)

Science, n. s., vol. ix, 1899, pp. 592-593.
Summary report of the Geological Survey department for the year 1898 (con

taining also reports of the several technical officers of the Geological Survey 
staff, on the geology, etc., of various portions of the Dominion of Canada). 
208 pp. Ottawa.

On mammoth and musk-ox remains from the Saskatchewan gold-bearing gravels 
of the Edmonton district, Alberta. Summary report, 1898, Geological Sur
vey Department, pp. 19-20. Ottawa.

Summary report of the director for the year 1897 (reprint from Blue Book), pp. 
156, with map no. 639. Annual Report Geological Survey of Canada, n. s., 
vol. x, 1897. Report A, 1899. Ottawa.

Summary report of the director for the year 1898 (reprint from Blue Book), 208 pp. 
Annual Report Geological Survey of Canada, n. s., vol. xi, Report A.

1900
Summary report of the Geological Survey Department for the year 1899, 224 pp. 

Ottawa, 1900.
Economic minerals of Canada. Paris International Exhibition, 1900, with map, 

54 pp. Toronto, Canada.
Remarkable landslip in Portneuf county, Quebec. Bulletin of the Geological Society 

of America, vol. 10, pp. 484-490, plates 51 and 52.

1901

On the geological record of the Rocky Mountain region in Canada. Address by 
the president. Bulletin of the Geological Society of America, vol. 12, pp. 57-92. 
Abstract of same in Scientific American Supplement, no. 1307, January 19, 1901, 
pp. 20948 and 20949. In  part published in Science, n. s., vol. xiii, no. 324, 
March 15, 1901, pp. 401-407, under the title: “ Physical history of the Rocky 
Mountain region in Canada.”

In the absence of the author, the following memoir was read by the 
Secretary:

MEMOIR OF R A L P H  DU P VY LACOE  

BY DAVID W H ITE

Ralph Dupuy Lacoe died at his home in West Pittston, Pennsylvania, 
on February 5, 1901, in the seventy-seventh year of his age. He was 
respected by the entire community, esteemed by all who knew of his 
life work, and beloved by those who had the opportunity to know him
self. His death was a loss to science.

Mr Lacoe’s father, Anthony Desire Lacoe, originally spelled “ Lecoq,” 
was born near Havre, France, and died in Luzerne county, Pennsylvania, 
in 1888, at an age only four days short of 103 years. His mother, Emelie
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Magdalene Lacoe, was the daughter of Huguenot parents who emigrated 
from Bordeaux and Nantes to Saint Domingo, whence her father, Jean 
François Dupuy, gentleman, escaped to the United States in 1791 with 
the loss of his estate, being exiled by the success of the negro insurrec
tion.

Ralph, the youngest son of the Lacoe family, having no other educa
tional advantages than the country schools, learned his father’s trade, 
that of carpenter ; but the slender advantages of his station were sup
plemented by his excellent mother, and in his early years of work he 
taught school for a short period, having among his pupils Bridget Clary, 
who afterward became his wife. He began the foundation of his modest 
wealth about 1850 by cutting railway ties on his grandfather’s land and 
investing the proceeds more or less fortunately in coal lands not far from 
his home in the then largely undeveloped Lackawanna anthracite coal
field. Pending the improvement of the property he continued his work 
as carpenter. By honesty and intelligent industry he gradually became 
real estate dealer, manufacturer, banker, financier, and public officer, 
though never a politician as that term is commonly employed.

About 1865 Lacoe’s health gave way from long-continued overwork, 
and he was obliged carefully to restrict the activity of his business career. 
However unhappy this may have been to himself and friends, and what
ever loss it may have occasioned to the world of commerce, this enforced 
change in life was the beginning of his broadest and fullest living and 
increased usefulness to the world ; for, although his health was never 
fully restored and his hearing became seriously impaired, the efforts for 
its recovery led insensibly to the development of new employments and 
purposes, including the desire to increase the sum of human knowledge.

It was while finding refuge in the mild winter climate of the Florida 
cdast that Lacoe began first to amuse himself by collecting shells along 
the beach, and later by studying the marine life of the coast. On return
ing to Pennsylvania he took back with him a growing interest in natural 
history study, and before long he had entered upon the task of collect
ing the fossils from the Coal Measures of the Pittston region. This work 
he carried on with the greatest enthusiasm and enjoyment, finding in it 
a ihost recuperative and healthful relaxation from the cares and respon
sibilities of business. Lacoe often remarked that he owed added years 
to the out-of-door life and pleasure of collecting. At first his work was 
that of a collector and amateur ; later it became systematic and definite 
in its scope.

It was not long before he came into communication with Lesley, the 
state geologist, and Leo Lesquereux, who was then preparing his great 
work on the Coal Flora of the United States for the Second Geological
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Survey of Pennsylvania. The acquaintance ripened into a warm friend
ship between paleobotanist and patron that lasted until the death of 
Lesquereux in 1889. Meanwhile Lacoe’s work in the Carboniferous flora 
had broadened out to include the plant life of the entire Paleozoic, and 
he had set about gathering the great collection to which we owe a large 
portion of our knowledge of the Paleozoic floras in America. Not only 
did he gather material from the Pittston-Wilkesbarre Coal Measures in 
the Northern anthracite field, but he extended his efforts to the other 
anthracite fields, to the Lower Carboniferous and Devonian of eastern 
Pennsylvania and the southern Virginian region, and to the Coal Measures 
of southern Tennessee, of Georgia, Arkansas, Missouri, Kansas, Illinois, 
and Rhode Island. In this work he hired collectors from time to time, 
besides purchasing many additional collections. He traveled in Great 
Britain and Europe, and by purchase or exchange procured Paleozoic 
plant collections from the British, French, and German coalfields, as 
well as from New Brunswick and Nova Scotia. Later he added collec
tions from the Trias of New Jersey and Virginia, from the Dunkard 
formation of West Virginia, the Permian of Colorado, the Dakota of 
Kansas and Nebraska, the Upper Cretaceous of Colorado and Montana, 
and the Green River group, of Wyoming. After a time he became inter
ested in the remains of insect and myriapod life, which are seidom 
found except in association with plant remains, and concerning which 
very little was known; and this interest increased to the end of his life. 
In his later years he also added a large number of crustacean, fish, and 
molluscan fossils to his already enormous collection.

It would be wrong to conclude that Lacoe was a mere collector, even 
though systematic, or that his main object was the accumulation of a 
surpassing collection of 'fossils, duly accompanied by labels and orna
mented by showy specimens. Realizing the very great handicap to the 
progress of paleontology due to the enormous labor and expense of dis
covering, exhuming, and intelligently preparing the fundamental ma
terials from which the paleontologist must Work out his results, he chose 
for his first service to science the task of securing this material and prop
erly placing it in the hands of the paleontologists. His purpose was to 
systematically gather and put before the most eminent specialists the 
raw material which should contribute to our knowledge of the nature 
and characters of the plant and insect life of the ancient epochs; which 
should show the horizontal and vertical distribution of the types and 
their significance regarding genetic sequences and stratigraphical char
acteristics, and which should throw light on the questions of conti
nental relations and climatic conditions. This raw material he sub
mitted for elaboration to Lesquereux, Dawson, Scudder, Cope, Hall, and
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Packard. But Lacoe’s services to paleontology did not stop with pro
curing the collections from which the specialists should work out the 
results; for in some instances he made it possible for the specialist to 
more fully devote his time to paleontological study, while in other cases 
he defrayed the expenses for the costly drawings so necessary to adequate 
paleontologic publication.

A very imperfect conception of the extent to which the Lacoe collec
tions had already contributed to our knowledge of fossil plants and 
insects may be gained from a review of the pages of “ The coal flora ” 
and the monograph of the flora of the Dakota group, or from Scudder’s 
many papers on the Paleozoic and Tertiary insects of North America. 
The greater part of the correlative and stratigraphical data included in 
Lesquereux’s great work, “ The coal flora,” are due to the efforts of Mr 
Lacoe and his interest in the investigations. The most important por
tion of the fossil plant material in the state collections appears to have 
been donated by him. He was also bearing the expense of the study 
and preparation of the manuscripts and illustrations for a supplementary 
volume of “ The coal flora,” to be published by the state, when the fail
ing health and death of Professor Lesquereux left the work incomplete.

In 1891 the collections in Mr Lacoe’s hands had increased until they 
more than filled the entire upper floor of the Pittston First National 
Bank building, the large hall of which constituted in effect a museum 
of no mean rank, though on account of the modest and retiring attitude 
of the founder its very existence was unknown to most residents of the 
city. It was in that year that he determined to place the great collection, 
containing many hundreds of types of fossil plants, insects, crustacea, 
and fish, in a suitable fireproof repository, where they should receive 
the necessary preservative care and where they should for all time be 
accessible to specialists. On account of the painful neglect of such collec
tions that he had witnessed in most municipal and university museums, 
he determined to place the entire record portions of the collections, in. 
eluding the types, stratigraphical, geographical, and study series, in the 
keeping of the National Museum in Washington, which he believed was 
destined to be the center of biological and geological research in this 
country.

The removal of the fossil plant and fish collections, filling 315 boxes, 
was completed in 1895, by far the greater portion of the specimens being 
labeled and catalogued in Pittston. The fossil insect, myriapod, and 
crustacean collections were forwarded to Washington in 1899. The 
great collection intrusted by Lacoe to the care of the government em
braced about 100,000 Paleozoic plant fossils, including over 575 described 
or figured specimens; 800 Dakota plants, including a large number o f
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types; nearly 5,000 specimens of fossil insects, of which over 200 are 
types, and 400 specimens of fossil vertebrates. It also contained a large 
amount of unpublished plant material, besides several thousands of 
insects partially reported on by Doctor Scudder.

Besides his great gift to the National Museum, Mr Lacoe also donated 
a large collection of fossil plants, mostly labeled and arranged in cases, 
together with about 5,000 specimens representing 1,200 species of fossil 
mollusca, to the Wyoming Historical and Geological Society, of which 
for a number of years he was trustee and paleontological curator, and 
in whose welfare and active work he was deeply concerned.

Lacoe’s scientific work did not cease with the donation of the collec
tions. Even during and after the installation of the great type and 
study series in Washington he continued making important additions 
to both the fossil plant and insect sections, the accessions being obtained 
from regions or horizons of especial importance from the biological, 
geographical, or stratigraphical standpoint. At the time of his fatal ill
ness negotiations were under way for the acquisition of plant material to 
assist in the correlation of the New Brunswick and Nova Scotia Carbon
iferous formations with those of the Appalachian region.

In the questions of the origin and early history of the principal insect 
families, as well as the true relationship of the insects found in the ear
lier formations, he entertained the keenest interest. Believing that the 
current speculative phylogenetic generalizations drawn from Mesozoic 
and Paleozoic insect remains were uncertain and unsatisfactory, as well 
as desultory, he was strongly of the opinion that the true relationship 
and paleontological history of the insect orders must first be worked out 
as thoroughly as possible from the fossils in the later, formations. After 
that they should be traced backward step by step through the earlier 
formations of the Tertiary and Mesozoic, the remains of each earlier 
epoch being interpreted in the light of the knowledge first gained from 
the later period. The first step in his plan was to make ample collec
tions from the insect localities hitherto discovered in the Tertiary. In 
this most important and philosophical line of research he had already 
gotten so far as to secure large collections, embracing several thousands 
of specimens from the classical type localities to the Upper Rhine region, 
and he was making arrangements for extensive collecting from the Ter
tiary insectiferous beds of the western states when his cherished hopes 
and plans were cut short by death.

As we have seen, Lacoe’s chief services to science were those of a patron 
in the finest and best sense of that term. His aim was not to make gifts 
of large sums of money or of gross collections to some museum, university, 
or scientific society. Had he done thus he could hardly have accom
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plished so much or so well. He made it his business to systematically 
and wisely gather data for unraveling the early history of plant and 
insect life on the globe. He not only placed these data in the hands of 
the highest authorities, but when necessary he sustained the paleon
tologist in his investigation and aided in the publication of his work.

But he was more than a mere patron of science and more than an 
amateur. He himself was a man of science. Debarred for many years 
by partial deafness from easy conversation, he sensitively avoided pub
licity and social life and applied himself more closely to geological and 
other scientific reading and to the study of the collections about him. 
His well chosen library is supplied with a large number of scientific 
serials and the publications of numerous learned societies. Respecting 
the literature relating to fossil insects and paleozoic plants it is excelled 
by the libraries of probably not more than four institutions on this con
tinent. Finding the greater portion of the literature on these subjects 
written in the French or German tongues, he mastered sufficient of both 
to enable him to carry on the study of the fossils before him. He was 
well and broadly informed in geology and general natural history. Con
cerning the stratigraphy of the Wyoming region and the northern anthra
cite coalfield he was an authority. In the recognition and differentia
tion of the genera and species of Paleozoic plants he became an expert, 
and in the latest years of his paleobotanical study he was fully compe
tent, so far as knowledge or experience was concerned, to have deter
mined, described, and published the greater part of the Paleozoic fossil 
plant material coming into his hands. Yet so modest and unassuming 
was he, so small an estimate had he of his own ability and attainments ; 
so wholly wanting in the pride of species-making and authorship, and, 
withal, so anxious was he to obtain the best scientific results from the 
investigation of the various classes of fossils, that he was accustomed, to 
the last, to transfer to the most eminent specialists even the fossils in 
whose knowledge he himself was a specialist of high rank. In the three 
short papers which comprise his publications (see “ Bibliography ” fol
lowing this memoir) he described neither genus nor species, and among 
the numerous representatives of the commonest and most easily recog
nized species there are in his collection comparatively few specimens 
whose labels show himself to have been the authority for their determi
nation.

Unlike most self-made men, Lacoe was a man of culture and refine
ment. He was conscientious, studious, and methodical in his scientific 
as well as in his business affairs, while at the same time he was artistic 
in his tastes. In the quiet retirement of his home life he was gentle, 
kindly, and genial, though on account of sensitiveness due to his im
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perfect hearing he was slow to make new acquaintances. He was 
strong, earnest, noble-minded, and generously just, yet not lacking in 
humor or amiability of companionship. To know him was both to love 
and to admire him. His friendship was always helpful and inspiring. 
If he was deliberate in commendation, his compliments were always full 
of kind thoughtfulness and absolute sincerity. He was fond of encour
aging and aiding young men, many of whom owe their success in life to 
the benefit of his friendship and the lesson of his exalted motives.

The fine quality of Lacoe’s scientific spirit was well shown in the terms 
by which his great gift to science was intrusted to the keeping of the 
National Museum. In the simple words of the offer he stipulated only 
that the collection in its entirety should be known as the Lacoe collec
tion ; that additions might be made to it by exchange or further contri
butions by the donor, and that it should be kept “ accessible to scientists 
and students without distinction, under such proper rules and restrictions 
as may be deemed necessary for the preservation from loss or injury of 
the specimens.” As we have seen, his liberal designs for the further in
crease of the paleontological material were destined to be but partly 
carried out by himself.

The greatest and most enduring monument to Lacoe’s devotion to and 
work for science is the Lacoe collection itself. Carefully guarded against 
danger or deterioration, it will be increased from time to time by ex
changes or additional gifts. Its types, from the hands of Lesquereux, 
Dawson, Cope, and Scudder, will be consulted and reexamined by the 
savants of paleontology for centuries to come. Students of life distribu
tion, climate, and of evolution will review its suites of collateral speci
mens, and their records will supplement the records of the great paleon
tologists of the past who participated in its original elaboration. Thus 
Lacoe’s work, which seemed so unhappily cut off in the midst of his 
broadest plans for the increase of human knowledge, will continue to go 
forward.
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MEMOIR OF JOSEPH L E  CONTE *

BY W J MCGEE

In the absence of the author, the following memoir was read by 
Richard E. Dodge:

MEMOIR OF THEODORE O R E E L Y  WHITE  

BY J. F. KEMP

Theodore Greely White was born in New York August 6,1872, and 
passed away, after a brief illness, in the city of his birth, July 7,1901. 
He fitted for college at the Columbia Grammar School and entered the 
School of Mines of Columbia University in the course in geology and 
paleontology in October, 1890. He received the degree of Ph. B. J une, 
1894, and immediately registered for graduate work as a candidate for 
M. A. and Ph. D. The former degree he received in 1895 and the latter 
in 1898. In 1896 he was appointed assistant in the Department of 
Physics, Columbia University, and held that position until 1900, being 
especially in charge of the experimental work in optics. The organiza
tion of this particular laboratory at the new site in Columbia University 
largely fell to him, and in the work he displayed administrative ability 
which won for him the warm commendation of his superiors. As a boy, 
Doctor White early manifested a special interest in natural science. His 
Ph. B. thesis was a description of the geology of Essex and Willsboro, 
towns on lake Champlain. In connection with this work he became 
interested in the faunas of the Trenton strata in the Champlain valley 
and determined upon a study of them as his thesis for Ph. D. To this 
end he studied them not alone in the Champlain region, but all around 
the Adirondack crystalline area. His thesis for the M. A. degree was a 
petrographical description of the Quincy granite near Boston, which he 
undertook in association with Professor Crosby, of the Massachusetts 
Institute of Technology.

The full results of Doctor White’s work upon the Trenton fossils have 
not yet been published, as the manuscript remains to be issued. His 
chief results were, however, presented to this Society in 1898. Doctor 
White was a man of indefatigable industry and of great perseverance. 
Besides his efforts in geology, he had a number of additional undertak
ings in hand. He was especially interested in the parish work of the 
Church of the Holy Communion, Sixth avenue and Twentieth street,

The memoir was not read at the meeting, but is here noted in its place, as on the printed 
program. I t has not been possible for Mr McGee, who consented to prepare th is memoir, to 
furnish the m anuscript in tim e for publication in this volume. I t will probably appear in volume 
14.
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New York, and the past spring he made up his mind to devote himself 
to a life work among its young men. He was largely instrumental in 
founding Gordon House, a club house and center of interest for them, 
and to it he has bequeathed his estate. Indeed, during an excursion to 
the neighboring seashore with his young men friends of the club, he be
came exhausted while bathing in the salt water and took a cold which 
developed into pneumonia and caused his death after a brief illness. 
He has left a large circle of sincere and devoted friends who can with 
difficulty reconcile themselves to his loss.
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Following the presentation of memorials the President, Dr Charles D. 
Walcott, assumed the chair.

The Society was welcomed to Rochester and to the University of 
Rochester by the president of the University, Rush Rhees, LL. D., and 
President Walcott responded.

Announcement was made that the Ward’s Natural Science Establish
ment, located across the street from the meeting place, would provide a 
mid-day lunch each day of the meeting for all Fellows who wished to 
visit the institution.

The presentation of scientific communications was declared in order 
and the first paper read was

ORDOVICIAN SUCCESSION I N  E A ST E R N  ONTARIO  

BY H . M. AMI

[Abstract]

The paper indicated the succession of paleozoic sediments in that portion of the 
province of Ontario, Canada, which is traversed by the Frontenac axis or ridge of
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Archean rocks which crosses the Saint Lawrence river between the city of Kingston 
and Brockville and connects with the great Adirondack massif to the south.

The Frontenac axis divides the Ordovician strata, to th e  east as well as to the : 
west, into two series, which, though not very distant, geographically speaking, 
are nevertheless marked by important features and differences.

On the east and west sides of the axis the following order of succession in the 
geological formations obtains:

O r d o v ic ia n  E a s t  o f  t h e  F r o n t e n a c  A x i s

Formations Character of Strata
VII. Lorraine........................................ Buff weathering and dark silicious shales and mudstones.
VI. Utica..............................................  Dark brown and black bituminous shales and limestones at

the base.
V. T ren ton ........................................ Dark gray, impure, and sem icrystalline fossiliferous lime'

s t o n e .
IV. Black River.................................  Heavy bedded and hard compact fine-grained impure lime

stones, etcetera.
III. Chazy............................................  Limestones, shales, sandstones, and grits. Shallow watei

deposit at the base.
II. Beekmantown (Calciferous).....  Dark gray, impure magnesian limestone or dolomites, cav

ernous and fossiliferous.
I. Potsdam......................................  L ight yellow and rusty colored sandstones and conglomer

ates, shore deposits resting on the Archean crystal lines,

O r d o v i c i a n  W e s t  o r  t h e  F r o n t e n a c  A x i s

V. Lorraine........................................ Arenaceous shales and mudstones, at tim es very fine graiued
argillites.

IV. Utica...............................*.............Dark brown and black fossiliferous shales, &c.
I II . Trenton.........................................  Gray impure fossiliferous limestones.
4II. Birdseye and Black River......... Heavy bedded impure fossiliferous limestones and fine

grained compact lithographic beds a t the base.
• i . Rideau..........................................  Mostly red and yellow (at times green) colored sandstones;

shallow water deposit, false bedding prevalent, a basal 
series resting unconformably upon the subjacent Archean 
crystallines.

An attempt is made to solve the problem arising from the discussion of these 
differences in the sedimentaries on each side of the axis, and in the remains of life 
entombed in them.

Remarks were made on the subject of the paper by Bailey Willis, W. M. 
Davis, and the President. An abstract is printed in Science, volume xv, 
January 17, 1902, page 82. 

The following paper was read by Mr Shimer:

H AM ILTO N  GROUP OF THEDFORD, ONTARIO  

BY H . W. SHIM ER AND A. W. GRABAU

The paper was discussed by J. M. Clarke, H. S. Williams, and H. M. 
Ami. It is printed as pages 149-186 of this volume.

 on October 20, 2015gsabulletin.gsapubs.orgDownloaded from 

http://gsabulletin.gsapubs.org/


TRAVERSE GROUP OF MICHIGAN 519

The last paper of the morning session was the following:
TRA VERSE GROUP OP M IC H IG A N  

BY A. W. GRABAU

[Abstract]

Two sections, one on Thunder bay and the other on Little Traverse bay, show 
the strongly calcareous facies of the strata, which is most marked in the western 
section. In  both sections the upper limit of the Traverse group is indicated by the 
Saint Clair black shale, and the lowest portion of the group is a bed of blue clay 
80 feet thick. The fauna varies with the rock. The reef character of the lime
stone strata was discussed.

Questions and remarks were made on Mr Grabau’s paper by H. S. 
Williams and the President. 

At 12.20 p m the Society adjourned for the noon recess. At 2 p m 
the Society met and resumed the reading of papers. The first paper 
was

LOWER CARBONIFEROUS AREA I N  INDIANA*

BY T. C. HOPKINS

[Abstract]

In  the southern and west central portions of Indiana the strata of Lower Carbon- 
iferous age are divided into five well marked lithologic units as follows:

The Huron limestone and sandstone.
The Mitchell limestone.
The Bedford oolitic limestone.
The Harrodsburg limestones and shales.
The Knobstone shales and sandstones.

The upper division, the Huron, is overlain by the Mansfield sandstone, a 
heavy bed of sandstone and conglomerate which forms the base of the Coal 
Measures, while the lower division, the Knobstone, is underlain by the Devonian 
black shales.

The lower group consists of a thick series of drab-colored shales, which locally 
grade into sandstones of sufficient firmness to be quarried in some places for build
ing stone. I t  is one of the thickest formations in the state, reaching in places 
more than 500 feet. I t  forms many quite prominent hills or knobs in the central 
and southern portions of the area, which suggests the origin of the nam e.t

The second division, the Harrodsburg limestone, is so called from the village of 
th a t name in Lawrence county, where the rock is well exposed. I t  consists of 
crystalline to subcrystalline foBsiliferous limestones, in  places very crinoidal, with 
more or less intercalary shale. I t  forms a transition bed from the underlying

*By permission of the State Geologist of Indiana. Full paper published in the  26th Ann. Rept. 
State Geologist of Indiana along with a  new geological map of the  State.

t  For detailed description of this group see paper by J. F. Newsom in 26th Ann. Rept. State Geol
ogist of Indiana, 1901.
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Knobstone to the overlying oolitic limestone. I t  is characterized by the abundant 
crinoidal remains, the crystalline texture, and the geodes occurring in it. The 
geodes are especially abundant in  the central part of the area. There is generally 
no sharp line between the Harrodsburg and the underlying Knobstone, but the 
line separating it from the overlying oolitic limestone is well marked.

The th ird  division includes the famous Bedford oolitic limestone, one of the 
most widely known building stones in the United States. I t reaches its greatest 
commercial importance in the central portion of the area in Lawrence and Monroe 
counties around Bedford and Bloomington as centers, where it forms a bed twenty 
to one hundred feet thick and is of quite uniform texture and structure. In  the 
northern extension it loses the massive structure, the bedding planes become 
more numerous, and in many places the stone is more coarsely crystalline. I t  is 
quite fossiliferous in many places. I t  is named from Bedford, the county seat of 
Lawrence county, and belongs to the Saint Louis stage of the Mississippi Valley 
deposits.

The Mitchell limestone, named from Mitchell, in.Lawrence county, consists of a 
compact blue to drab-colored limestone containing locally much chert. The 
chert occui-s in nodular masses and irregular layers, in some places replacing a 
large part of the limestone. Some of the layers have such a smooth, even texture 
as to resemble lithographic stone. I t  is characterized topographically by the 
numerous sink-holes and caves. I t  contains a great many large caves, and the 
surface, dotted with sink-holes, shows its widespread cavernous character, which 
is further indicated by the numerous “ lost rivers,” sinking streams, and large 
springs. I t  is used in large quantities for burning lime and in limited quantities 
as building stone, flagstone, and road metal.

The Huron group, known in some of the older reports as the Chester, is in 
some measure a transition bed between the underlying limestone and the overlying 
sandstone. I t  consists of alternating beds of sandstone and limestone. In Orange 
county there are generally three limestones and two sandstones, but farther north 
the number and character of the layers are subject to local changes, and in places 
shales replace the sandstone wholly or in part. There are small local deposits of 
coal in the shale. The limestones are more coarsely crystalline than the under
lying Mitchell. One of the beds frequently has a reddish tinge, and in many 
places the limestone is in part oolitic, but differs from the Bedford oolitic lim e
stone in being a true concretionary oolite.

The calcareous beds thin out to the northward along the outcrop, but not uni
formly. The Mitchell is more persistent than either the underlying Bedford or 
the overlying Huron. The Bedford loses its massive character and its chief 
value as a  building stone in southern Owen county, but extends through Owen 
and Putnam into southern Montgomery county. The Huron thins out rapidly 
in Owen county and does not appear north of the Big Four railroad in Putnam 
county, except possibly in one locality. The most northern outcrop of the lime
stones is in southern Montgomery county near Waveland. North of this point the 
massive carboniferous (Mansfield) sandstone rests conformably on the Knobstones, 
with all the limestones lacking, except a very crinoidal one, which occurs a t a 
number of localities in Montgomery county, and which is probably the chrono
logical equivalent of the Harrodsburg limestone. There is quite a pronounced un 
conformity between the base of the Coal Measures and the Lower Carboniferous, 
especially in the northern area, as shown (1) by the outlyersof the Coal Measures
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sandstones lying in erosion channels many miles east of the eastern outcrop of the 
parent rock; (2) the typical basal conglomerate lying at the contact, and (3) the 
absence of the limestones.

Questions or remarks were made by several Fellows. 

The second paper was

GEOLOGICAL HORIZON OF TH E K A N A W H A  B L A C K  F L I N T  

BY I . C. W H ITE

Remarks on the paper were made by J. J. Stevenson, Bailey Willis, 
and the author. The paper is printed as pages 119-126 of this volume. 

A telegram of greeting was received from A. C. Lawson, as Secretary 
of the Cordilleran Section, and the Society by vote instructed the Secre
tary to send an appropriate reply. 

The third paper was

CORRELATION OF TH E  COAL M EASU RES OF M ARYLA N D  

BY W .  B. CLARK AND G. C. MARTIN

The paper was discussed by I. C. White, J. J. Stevenson, and Bailey 
Willis. It is printed as pages 215-232 of this volume. 

The next paper was
GEOLOGY OF THE POTOMAC GROUP I N  TH E  MIDDLE A T L A N T IC  SLOPE  

BY W . B . CLARK AND A. BIBBINS

Remarks or questions were made by T. C. Hopkins, W. N. Rice, and 
J. A. Holmes. The paper is printed as pages 187-214 of this volume. 
An abstract is printed in Science, volume xv, page 84, January 17,1902, 
under a different title. 

The following paper was then read:

J O IN T  VEINS  

BY G. K . GILBERT 

[Abstract]

Certain thin beds of limestone inclosed in Cambrian shales of Kainbow valley, 
House range, Utah, are traversed by systems of parallel veins. These veins repre
sent joints and afford a convenient opportunity for the study of joint arrangement. 
The intervals between parallel joints are so small that many characters, including 
the interrelations of systems, are well exhibited in hand specimens. I t  is sug
gested tha t the scale of joint systems is in part determined by the thickness of the 
formation traversed. At least twelve systems occur in one specimen. Some of
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these intersect at narrow angles. They are in two groups, apparently related to 
strike and dip. Some veins are interrupted without continuation, others with 
continuation en echelon.

The paper was discussed by J. E. Wolff, B. K. Emerson, Bailey Willis 
N. H. Winchell, A. C. Lane, and the author. 

The last paper of the session was the following:

R E G E N E R A TIO N  OF CLASTIC FELDSPAR  

BY N. H . W INCHELL

Already several American geologists have noted enlargements of feldspar crystals 
and fragments of crystals in clastic strata, and some have described most of the 
phenomena to which I  desire to call attention. Perhaps the earliest of these was 
Irving, who, in association with Van Hise, in 1884 described quartz and feldspar 
enlargements in various sandstones in the Lake Superior region.* Professor Van 
Hise gave what appears to be the first description of feldspar enlargements in 
American rocks. He illustrated the extension of albite twinning bands in a plagio- 
clase fragment into the new rim formed in a Keweenawan sandstone underlying a 
sheet of diabase.

The next description of similar phenomena in American literature seems to have 
been that of Dr E. H aw orth,t but in this case the original feldspar nuclei were not 
recognized as clastic, but the enlargements were supposed to have been formed on 
the outer surfaces of crystals after solidification from a liquid magma before final 
cooling. Doctor Haworth remarks that “ of course this kind of enlargement is 
entirely different from those in fragmental rocks described by Irving and Van 
Hise for quartz, and by Van Hise for orthoclase and hornblende.” He does not, 
however, point out any difference, except that in the Missouri granite the rock is 
massive and was once nearly or quite molten, whereas in the case of the Kewee
nawan sandstone the rock is plainly clastic. This constitutes, it must be ad
mitted, a difference in the rocks in which the phienomena are seen. The actual 
phenomena of the enlargements, however, are quite identical w ith phenomena 
described since in admittedly clastic rocks.

In  1891 Dr J. E. Wolff gave a lucid exposition of the metamorphism of clastic 
feldspar in a clastic rock in western New England, calling attention to some of 
the same phenomena as mentioned by Haworth.i He found that new albite and 
new microcline are formed about original clastic fragments, and tha t the enlarge
ments are fresh and glossy while the nuclei are clouded by great numbers of 
minute inclusions. He suggests that the so-called porphyritic albite crystals found 
in the schist overlying this conglomerate may be due to an original replacement of 
some other feldspar fragment by albite material, and that the growth of the albite 
crystal after total replacement of the fragment was continued beyond the limits 
of the original grain, leaving some of the iron products of such transformation in

♦Secondary enlargements of mineral fragments in certain rocks. Bull. U. S. Geol. Survey, 
j o .8, 1884.

JA contribution to the Archean geology of Missouri. American Geologist, May and June, 1888.
{Metamorphism of clastic feldspar in conglomerate schist. Bull. Mus. Comp. Zool., vol. 16,173.
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the form of scattered or banded grains of oxide of iron in the regenerated crystal. 
The bright rims of fresh feldspar surrounding the old feldspar grains he does 
not unhesitatingly ascribe to new growths on the original grains, but suggests tha t 
they are in part due to an actual replacement of the outer part of the detrital 
grain by the new feldspar. This suggestion is borne out by the fact, observed in 
the same conglomerate and in other rocks, that the fresh feldspar penetrates along 
Assures well within the original old feldspar, forming tongues and irregular areas 
connected with the rim in all optic characters, and demonstrating tha t the new 
feldspar, which is characteristically abundant in the rims, pervades more or less 
the entire clastic grain. Mr WolfF also called attention to the fact tha t probably 
both albite and microcline had formed independently of any preexisting nuclei.

The same conglomerate schist was the subject of a more general treatment by 
Dr C. E. W hittle in 1892.* Connected with the description of the occurrence of 
various secondary minerals, such as ottrelite, sericite, anatase, etcetera, he describes 
fully the alteration which the clastic feldspars have undergone. Mr W hittle calls 
attention to an important feature, due to what he calls the “ clearing action of 
sericite,” this mineral lying in belts parallel with the exterior clear rim, and along 
other clear belts tha t penetrate within the grain. He hence is disposed to attribute 
the clear rims not so much to enlargement of the original grains as to some subse
quent action tha t eliminated the impurities. He also shows that in such meta
morphism microcline is sometimes altered into plagioclase.

In  the same year Dr W. H. Hobbs, in discussing the metamorphic schists of 
western Massachusetts, fdwelt a t length on the so-called porphyritic feldspars of 
the albite schists of that region. He gives numerous cases of plagioclase feldspar, 
more or less oval in shape, exhibiting various kinds of alteration and regeneration. 
He figures an old feldspar that shows a granophyre structure. That this structure 
is not preserved from some former igneous condition of the feldspar is evidenced 
by the identity of extinction which it bears with the quartz surrounding the grain. 
He inclines to interpret the granophyre structure here as a secondary feature due 
to decay of the original feldspar. In  other cases feldspar of different composition 
had partially replaced the original, and this new feldspar not only formed the rim, 
but constituted mottlings throughout the original grain. Doctor Hobbs mentions 
the same phenomenon as Doctor Haworth, namely, that frequently the cores of en
larged feldspars show crystal boundaries, while the enlargements are irregular. He 
considers this an indication tha t they are not of detrital origin, though the rocks 
are undoubtedly clastic. These changes, and others exhibited by the formation 
of staurolite, tourmaline, ottrelite, etcetera, Doctor Hobbs does not attribute to 
dynamic metamorphism, there being little or no evidence of crushing and shear
ing, but to “ static metamorphism ”—that is, a metamorphism due to pressure com
bined with heat and moisture acting over an extended area.

Besides the publication of these studies on enlargements of clastic feldspars, 
there are no others in America, so far as I know, prior to my own, recently pub
lished in the final report of the Minnesota Survey, volume v. I t  is the purpose of 
this paper to call attention to certain conditions in the alteration of clastic feld-

♦ Some dynamic and metasomatic phenomena in a metamorphic conglomerate in the Green 
mountains. Bull. Geol. Soc. Am., vol. 4, 1892, p. 147.

f  Phases in the  metamorphism of the schists of southern Berkshire. Bull. Geol. Soc. Am., vol. 4, 
[1892], 1893, p. 167.
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spar which should be carefully noted. As these conditions seem to depend on the 
degree of metamorphosing force to which the fragments may be subjected, they 
may be called phases or stages in a  progressive change, or series of changes, through 
which feldspar crystals pass in normal petrologic history.

These phases are th re e :
The first is that of decay. A feldspar grain that is simply decayed can be identified 

under the microscope by a peculiar flecked appearance which usually begins by 
obscuring the margin, but Anally permeates the whole grain. According to Pro
fessor Pumpelly, such decayed feldspars sometimes exhibit zones of greater or less 
alteration surrounding a core of undecayed feldspar.* The minute scales of sericite 
are then uniformly distributed throughout the body of the crystal, or a t an earlier 
stage a kaolinization is apparent, creeping along progressively in the cleavages. 
This decayed condition is not a metamorphic state. I t  is not due to a forced re
crystallization, but to slow weathering. I t  is truly an alteration of the feldspar, 
but it is not a regeneration. The feldspars in many of the Archean quartz por
phyries exhibit this kind of alteration.

This decay sometimes takes on a different form. The feldspar seems to change 
wholly into an ultra-microscopic mosaic of quartz and feldspar, the little indi
viduals of which are roundish but compactly adjusted together. The nature of 
this secondary feldspar it  is difficult to determine. Feldspar fragments in the 
Ogishke conglomerate have been seen thus altered. I t is possible that some faint 
dynamic or other force, or the chemical environments, were instrumental in de
termining this kind of alteration rather than the sericitic. So far as noticed, this 
alteration affects the feldspars of the basic sediments.

The second, or rimmed phase of regeneration, is tha t which has been frequently 
noted. In  orthoclase, microcline, and plagioclase the process of decay is inter
rupted by a reaction resulting from dynamic or “ static ” metamorphism, and a 
regenerative process begins. This seems to revive the crystallizing force which is 
located and active in the very surface of a crystal; and while it expels some of the 
sericitic or epidotic particles it builds further feldspathic substances on to the 
original grain. The new growth is fresh and glassy, making a more or less con
tinuous casing on the old core. A t the same time the new growth enters the old 
grain, forming tongues or isolated small areas that polarize like the new m atter 
of the rim, giving the semi-regenerated grain a broken and mottled aspect. 
This restoration of the old grain drives the sericite scales, the epidote, or the 
zoisite, and all other products of the earlier decay, toward the center of the original 
feldspar, or into groups tha t are prevailingly in the central part of the grain. I t  
is probable, also, th a t the date of definite crystallization of these impurities into 
recognized minerals is cotemporary with this migration toward the center, and it  
is further probable, if the feldspar mass tha t immediately embraces them after 
their migration could be speciAcally determined, it would be found to be of th  e 
same species as that of the rim, at least in  many cases. W hen the migration of 
the impurities toward the center is not perfect and the entire grain is not wholly 
renewed, it has been noted in numerous instances tha t the new feldspathic growths

* Relation of secular rock disintegration to certain transitional crystalline schists. Bull. Geol. 
Soc. Amer., vol. 2,1901, p. 210.
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are not of the same species as the old grain. The crystal orientation is usually the 
same in  the new a? in  the old, but not always. The albite mark may be contin
uous from the old into the new, or it may be interrupted. The carlsbad twin may 
be ignored by the new growths. I f  both new and old are orthoclastic, one may be 
deformed and the other not deformed orthoclase. The new feldspar may be 
twinned like microcline when the old is not. The new feldspar may be polysyn- 
thetically twinned when the old is not. Hence it appears that the new growths 
may vary in a great variety of ways in crystalline structure, both in specific 
designation and chemical composition, from the original grain. Such semi-renewed 
clastic feldspars are common in the Archean sediments of Minnesota. They have 
been described in the schists and conglomerates of the Taconic region of New 
England. There is no doubt th a t they can be found in many other places where 
clastic materials have been metamorphosed.

In  the third phase of feldspar enlargement the secbndary growths are much ex
tended. The original forms of the feldspar grains are nearly or wholly lost. The 
boundaries are jagged and even grown into the spaces between adjoining grains. 
Sometimes the new growths have surrounded adjacent grains of other minerals. 
This change in the feldspars is coordinated with similar transmutations in all the 
associated minerals. The result is the formation of a granitic texture by the re
crystallization of the entire mass. In  this case there can be no doubt of the unity 
of the  feldspar species, whether in  the new growths or in  the re ta in in g  cores. 
The old cores have been thoroughly saturated with the new feldspathizing solu
tions. The sericitic or zoisitic particles remain, grouped at the centers of the 
feldspars; the clear and fresh growths spread outward in  all directions, giving 
place, however, a t their margins to other minerals, but extracting from the rock 
everywhere every atom of the chemical elements that can be seized on to promote 
their own development. The rock thus passes to a normal granite or diorite or 
other massif, according to the mineral composition.

This regrowth of feldspar is apparent, so far as examined by the writer, in nearly 
all the metamorphic and massive acid rocks. I t  has not always been interpreted in 
this way. Owing to the imperialistic sway of an old dogma as to a pronounced dif
ference in  origin between clastic and acid massive rocks, these regrowths have not 
been allowed to have their legitimate effect in petrological studies. When they 
have been seen in plainly clastic rocks they have been referred to simply as acci
dental, marginal enlargements, and when in crystalline or igneous rocks they have 
been explained as secondary growths in the original magma prior to consolidation, 
or after effusion as zonal increments after partial resorption, or as renewals of feld
spar after partial fusion by a basaltic contact. There seems to be, however, no 
essential difference in the quality of this change from first to last. The difference 
is one of degree.

The inference th a t is to be drawn from a consideration of these successive phases 
in the metamorphism of feldspar relates to the genesis of granite and its allies. If  
it be true, in  one instance only, that a granite can be shown to originate in this 
way, it is indicative of a law for the generation of all granites. I f  it be found tha t 
in  many cases the same facts are grouped so as to point to the same law, it is suffi
ciently demonstrative of the universality of that law to warrant its adoption and 
incorporation into the petrology of the crystalline rocks.
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S ession o f  T uesday  E v enin g , D ecem ber  31

The Society convened at 8.30 o’clock in the College chapel, Anderson 
Hall, for the presidential address. The title of the address was

OUTLOOK OF TH E GEOLOGIST I N  AMERICA  

BY THE PRESIDENT, CHARLES D. WALCOTT

The address is printed as pages 99-118 of this volume.

S ession of W e d n e sd a y , J a n u a r y  1, 1902

The Society convened at 9.50 o’clock a m, the President in the chair.
The report of the Council was taken from the table and adopted with

out discussion.
The Committee on Photographs submitted its report as follows:

TW ELFTH  A N N U A L  R E P O R T  OF COMMITTEE ON PHOTOGRAPHS

There have been no additions to the collection of photographs during 
the past year. Early last spring the committee appointed by the Coun
cil, consisting of Mr G. K. Gilbert, Mr J. S. Diller, and myself, made an 
examination of the entire collection and culled out such views as ap
peared clearly not to be of value. These comprised about one-third of 
the collection. The remainder, 1,431 prints, have been arranged by 
states and countries in alphabetic sequence and renumbered. A new 
catalog has been prepared, which gives titles of the photographs, their 
size, and the name of their taker, and, as far as possible, the negative 
number by which prints may be ordered. This catalog is now wait
ing for negative numbers of several groups of U. S. Geological Survey 
photographs formerly without numbers. These numbers are now being 
arranged by the chief photographer of the Survey, and they will soon 
be supplied. A classified subject-index of all the photographs has been 
prepared for publication with the catalogue. It will afford a ready 
means for the selection of views illustrating many geologic subjects. It, 
is believed that the publication* of this new catalog and index will 
add greatly to the usefulness of the collection.

Respectfully submitted.
N. H. D arton ,

Committee.

* The catalog and index of photographs is printed as a  regular brochure and forms pages 377-474 
of this volume.
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The report of the Photograph Committee was adopted and the usual 
appropriation of $15 was voted.

The Auditing Committee reported that the accounts of the Treasurer 
had been found correct, and the Society adopted the report.

The Council submitted its report on the matter of the proper pronun
ciation of the name “ Cordilleran,” which had been referred to the 
Council at the Washington meeting, 1899. It was recommended that 
the name be pronounced “ Cor-dil-ye-ran.” The report was adopted.

The first paper of the scientific program was

GEOLOGY OF S N A K E  R IV E R  PLAINS, IDAHO  

BY ISRAEL C. RUSSELL 

[Abstract]

Suggestions in  reference to the origin of the Snake River basin. Tertiary lakes. 
Extent and thickness of the Snake River lava and its relation to the Columbia 
River lava. Lack of evidence of fissure eruptions. Presence of numerous extinct 
volcanoes, both on the plains and among the neighboring mountains, which dis
charged great quantities of highly liquid lava. Distinction between cinder cones 
and “ lava cones.” The extensive lava flows from the Cinder buttes, which illus
trate the mode of origin of the older members of the series of lava sheets to whicli 
they belong. Corrugated surfaces of recent lava streams passing into hollow pressure 
ridges. Origin of the characteristic ridges on the surfaces of the older lava sheets. 
Characteristics of lava flows which entered water bodies. Lava caves formed by 
the arching of a viscous crust on a lava stream, due to lateral pressure; to outflow 
of liquid lava from beneath a rigid crust; and to the blowing out o f plastic lava by 
steam during the formation of parasitic cones. Evidence that “ a a ” surfaces are 
due to the breaking of a brittle crust on a lava stream on account of an underflow 
of still plastic lava. The canyon of Snake river; influence of lava sheets on its 
topography. Great springs on the northern side of Snake River canyon below 
Shoshone falls. The classification of springs. The term “ canyon spring ” defined. 
Remarkable spring-formed alcoves or small side canyons in the northern wall of 
Snake River canyon.

The paper was discussed by B. K. Emerson and J. E. Wolff. An 
abstract is printed in Science, volume xv, January 17,1902, pages 85-86, 
the report of which the paper presented is a partial abstract, forms Bul
letin no. 199 of the U. S. Geological Survey.

The two following papers were presented together and discussed as 
one, the second paper being a series of lantern illustrations :

S T R A T IG R A P H Y  A N D  STRUCTURE L E W IS  AND LIVIN G STO N E RANGES, MONTANA

BY BAILEY WILLIS

This paper is printed as pages 305-352 of this volume.
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P H YS IO G R A P H Y  OF T H E  N O R T H E R N  ROCKY M O U NTA IN S  

BY BAILEY WILLIS

The two papers were discussed by A. P. Coleman, C. D. Walcott, and 
the author. 

The fourth and last paper of the morning session was

WALLS OF TH E COLORADO CANYON  

BY W . M. DAVIS

[Abstract]

The general profile of the canyon walls depends on rock structure, and not on a 
pause in  the elevation of the plateaus. The variation of profile from the narrow 
canyon in the Uinkaret plateau to the wide canyon in the eastern Kaibab is due 
to variation in the character of the strata. The pattern of spurs and recesses 
varies with stage of dissection. The pattern commonly seen in the Red-wall clifts 
is repeated in the Tonto cliffs where the latter are much worn. The pattern 
usually seen in the Tonto is repeated in the Red-wall where it is less worn. Brief 
mention is made of details connected with the unconformities seen in the canyon 
walls.

Remarks were made by the President. 

The Society adjourned for the noon recess and reconvened at 2.30 pm , 
when the following paper was read:

ROCK B A S IN S  OF H E L E N  MINE, MICHIPICOTON, CANADA 

BY A. P . COLEMAN

The paper is printed as pages 293-304 of this volume. 

The second paper was
EFF ECT OF SH O R E L IN E  ON WA VES  

BY W . M. DAVIS

[Abstract]

The paper described the transformations of waves as they run in on shorelines 
of different forms, with special reference to the refraction of waves on headlands 
and in bays, and to the formation of surf.

The third paper was
V A R IA T IO N  OF GEOTHERMAL G R A D IE N T  I N  M IC H IG A N  

BY ALFRED C. LANE

[Abstract]

The rate of increase of temperature observed in deep mines and borings has
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attracted attention from time to time,* mainly in connection with the exception
ally low gradient of the copper country. Temperature observations from various 
parts of Michigan were given, which will be given more fully in the Annual Report 
of the State Geologist of Michigan for 1901.

Characteristic figures are the following:
In  the copper country, where the mean annual air temperature is 49 degrees 

Fahrenheit or below (38.6 degrees), the temperature increases from 43 -f degrees 
a t 112 feet to 87 degrees a t 4,900 4- feet.

The gradient is somewhere about 1 degree Fahrenheit in 107 to 115 feet. In  the 
deepest mine at Ishpeming the highest temperature obtained in  July, in the 
nineteenth level, 900 feet below the surface, was 51 degrees. The mean air and 
100-foot temperature are not far from the same, as in the copper country.

At Cheboygan we have: Mean air temperature, 41.6 degrees; a t 408 feet (mainly 
through drift, flow of water), 51.8 degrees; at 1,360 feet, 61.6 degrees; at 2,700 feet, 
73 degrees.

At Bay City we have from a mean air temperature of 45.4 degrees Fahrenheit 
and temperature of first flows at 102 feet of 47 degrees a rise to 97 degrees Fahren
heit a t 3,455 feet.

At Grayling, from a mean air temperature of 43.4 degrees, we have a rise to 95.9 
degrees at 2,600 feet, the most of this in the upper part, which was drift.

A t Muskegon the mean air temperature is 46.8 degrees. The temperature of 
numerous flowing wells from the top of the bed rock at 240 feet is 53 to 53.5 de
grees. In  a well (Ryerson’s salt well, abandoned, plugged a t 1,200 feet) we have 
53.2 degrees at 240 feet, 58.7 degrees a t 650 feet, and 67.2 degrees a t 1,150 feet.

The facts seem to point to a difference of air and soil temperature, due to the 
blanketing effect of snow, of half a degree to 4 degrees, according to location, and 
a gradient in surface deposits of 1 degree in 49 feet, more or less, in shale of 1 de
gree in 60, and in sandstone of 1 degree in 60 to 70 feet, while in limestone, trap 
and the denser rocks it is 1 degree to 100 feet and more, the denser and less porous 
rocks having greater diffusivities and lower gradients.

Tabulation of standard results on rock diffusivity seems to show tha t the density 
is the most important factor in diffusivity. Contradictory observations on rock- 
salt may be due to a diathermic effect which had not been eliminated.

The following two papers were read and discussed together:

O R IG IN  AND  D IST RIBU T IO N  OF TH E  LOESS I N  N O R T H E R N  CHINA A N D  CENTRAL
ASIA

BY G. FREDERICK WRIGHT

This paper is printed as pages 127-138 of this volume.

* J . D. Everett, Report of Committee of British Association.
H. A. W heeler, Am. Jour. Sci., vol. 32, 1886, pp. 125-13*'.
A. C. Lane, Mineral Industry, vol. 4, 1895, p. 767.
A. Agassiz, Am. Jour. Sci., vol. 50,1895, p. 503.
A. C. Lane, Am. Jour, Sci., vol. 9,1900, p. 435, and Annual Report for 1901 to the Board of Geo

logical Survey of Michigan, p. 244.
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A G E  OF L A K E  B A I K A L  

BY G. FRKDKRICK WRIGHT 

[Abstract. ']

The region below lake Baikal is covered with strata of Tertiary (and possibly 
Triassic) age, containing coal. These beds are derived from the sediments which 
were carried by now existing streams into the basin from the surrounding moun
tains before the present lake came into existence. A t the estimated rate of ero
sion, the entire lake would be filled in 400,000 years, whereas it is not a quarter 
full, and probably not one-tenth fall. The age of lake Baikal is perhaps. 100,000 
years or less. That this region was formerly connected with the sea is shown by 
the species of seal found in lake Baikal, which are also found in  the Caspian sea. 
Other evidence of recent submergence followed by reelevation exists. A period of 
increased precipitation caused the freshening of all the waters o f the inland lakes 
of this region.

Remarks were made on the papers by W. B. Scott. 

Announcements were made by the Secretary regarding the dinner to 
occur in the evening, the reception tendered to the Society by the presi
dent of the University on Thursday evening, the local geological excur
sions suggested, if time allowed, and the new titles of papers added to 
the program. 

The following paper was read by the senior author:

SOM E A N T I C L IN A L  FOLDS  

BY T. C. HOPKINS AND MARTIN SMALLWOOD 

[A b s t ra c t . ]

A number of unique folds occur in several small and rather deep ravines in the 
vicinity of Meadville, Pennsylvania. They are of limited extent, both vertical and 
linear, and so far as known occur only in the bottom of the ravines. The relation 
of the folds to certain land-slip terraces suggests a cause for these folds.

Remarks were made by I. C. White, A. P. Brigham, I. C. Russell, J. J. 
Stevenson, and Mr C. J. Sarle, a visitor. 

The following two papers were read and discussed as on e:

D IS T R IB U T IO N  OF TH E I N T E R N A L  H E A T  OF TH E E A R T H  

BY T. C. CHAMBERLIN

[A b s t ra c t ]

Assuming tha t Barus’s law relative to the melting point of diabase under varying 
pressure is valid when extended to all the pressures and temperatures of the 
earth’s interior, and assuming also tha t diabase is in this respect representative of
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the material of the earth’s interior, the paper discussed the primitive distribution 
of the earth’s interior heat under both the gaseous and the planetary modes of 
aggregation, and drew certain tentative deductions relative to the possible conse
quences of the secular redistribution of this heat.

H A S  TH E  B A T E  OF R O T A T IO N  OF TH E E A R T H  CHANGED A P P R E C IA B L Y  D U R I N G
GEOLOGICAL H I S T O R Y t

BY T. C. CHAMBEULIN

[Abstract]

Since the classic computations of George Darwin relative to the tidal relations of 
the earth and moon, the doctrine of a high rate of terrestrial rotation in early geo
logic times has been widely accepted and has been made the basis of deductions 
relative to other important questions. The paper attempted to test the validity 
and quantitative applicability of this tenet by means Of geologic phenomena, es
pecially those of crustal deformation and the relations of sea to land.

The Society adjourned. No evening session was held, but the Fellows, 
with invited guests, had the annual dinner at the Whitcomb house.

S ession of T h u r sd a y , J a n u a r y  2

The Society convened at 10 o’clock, Vice-President Winchell in the 
chair. No business was offered and the reading of papers was resumed. 
The first two papers were read and discussed as one.

USE OF TH E  TERMS L I N D E N  A N D  CLIFTON LIM ESTONES I N  TENNESSEE GEOL O G Y

BY AUGUST F. FOERSTE 

[Abstract]

The Lower Helderberg was named in Tennessee from its exposure at Linden, 
where it is but 12 feet thick, while the maximum thickness is between 75 and 100 
feet. The advisability of naming a formation from its place of minimum exposure 
was questioned. The faunal and stratigraphic characters were given.

B E A R IN G  OF C LINTON A N D  OSGOOD F ORM ATIONS ON A G E  OF C IN C IN N A TI
A N T ICL IN E

BY AUGUST F. FOERSTB

[Abstract]

In  continuation of former studies the author developed his interpretation of the 
Cincinnati anticline. The Devonian axis of the anticline is northeast and south
west, while the topographic axis is north and south. The Clinton strata overthe 
central part of the anticline are coarse lime-sands with wave-marks and cross
bedding, and beds of conglomerates. North and south of this area the material is

L X X V I—B u l l .  G b o l .  S o c . Am., Vol. 13, 1901
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a fine lime mud. The paper discussed the relation of these features to those 
formerly described.

In discussion of .the two papers remarks were made by J. M. Clarke,
I. C. White, H. M. Ami, B. K. Emerson and the author.

The next paper was

PALEONTOLOGICAL COLLECTIONS OF THE GEOLOGICAL D E P A R T M E N T  OF 
THE A M E R IC A N  M U S E U M  OF N A T U R A L  H IS T O R Y

BY EDMOND OTIS HOVEY 

[A b s t ra c t ]

The geological department of the American Museum of Natural History com
pleted in December, 1901, the publication of the catalogue of the type and figured 
specimens in  its possession, by R. P. Whitfield, assisted by the author of the 
present note. This work has been under way for several years, and in  its pub
lished form makes up a book of more than five hundred pages, forming volume xi 
of the Bulletin of the Museum. This is one of the oldest departments of the 
Museum and its chief possession is the great James Hall collection, which it ac
quired in  1875, and which placed it a t once in the front rank of American 
museums containing similar material. This collection will always be the standard 
reference series for all workers in North American Paleozoic paleontology, since 
it contains a very large proportion of the specimens described and figured by Pro
fessor Hall hi the course of his work on the “ Palaeontology of New York ” up to 
the time of its purchase by the American Museum. From time to time the de
partment lias received other collections, through exchange and other means, but 
with the exception of the Holmes collection, they contain few types, aside from 
such as have been made in the publications of the Museum since their acquisition. 
Most of the “ figured specimens” in the collections of the department are those 
which were identified, redescribed, illustrated, and published by Professor Hall 
in the Paleontology of New York, and therefore they have almost the dignity and 
value of types.

The paper then mentioned in detail the special features of the various portions 
of the collection, and concluded by saying the catalog had been issued in four 
p a rts :

Part I, including the Cambrian and Lower Silurian forms, was issued in July,
1898.

Part II, containing the Upper Silurian specimens, was issued in October, 1899.
Part III , comprising the Devonian forms, came out in October, 1900.
Part IV, listing the specimens from the Lower Carboniferous to the Quaternary, 

inclusive, and the index, preface, and table of contents of the whole volume, 
bears date of December 27, 1901.

This work has determined tha t there are in this department of the Museum at 
least 6,166 type specimens, representing 2,222 species and 71 varieties, and 2,179 
figured specimens, not types, representing 499 species and 119 varieties. Three- 
fourths of this material has come from the Paleozoic systems above the Cambrian.

The paper will be published in full in the Journal of Geology.
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The fourth paper was the following:

MESO-CARBONIFEROUS A G E  OF TH E  UNION A N D  R 1VE R SD A LE  FORMATIONS,
NOVA SCOTIA

BY H. M. AMI

[Abstract]

For many years it was taken for granted that the highly fossiliferous beds of 
carbonaceous shales, etcetera, known as “ the fern ledges ” of New Brunswick were 
of Devonian age, although the character of the flora, even at first sight, is one of 
decidedly Carboniferous facies. The eighty or more species representing the flora 
of that period are preeminently Carboniferous, and recently Dr David White has 
recorded no less than seventeen species of Pottsville forms which came originally 
from the “ fern ledges.” The Lancaster formation of the author was defined as 
tha t series of strata which held this very characteristic flora, and it is capped by 
another Carboniferous formation consisting of red shales and conglomerates, with 
but few species occurring there in ; to which formation the designation Mispeck 
formation of New Brunswick was applied. These two formations, the Lancaster 
and the Mispeck, find their equivalents in the Union and Riversdale of Nova 
Scotia, which Sir William Dawson always held to be of Middle Carboniferous age 
(Middlestone grit).

The main argument advanced by those who held that these four Middle Carbon
iferous formations were “ Devonian ” was based on the supposition tha t the Lower 
Carboniferous limestones rested unconformably on these same or equivalent 
formations.

In two of the crucial localities in Nova Scotia visited by the writer some time 
ago, where Carboniferous shale rested unconformably on shales, etcetera, it has 
been ascertained beyond a doubt that in one instance (at West bay, near Partridge 
island and Parrsboro, in Cumberland county, Nova Scotia) the Carboniferous lime
stone proved, on examination of the organic remains entombed in them, to be of 
true and undoubted Upper Carboniferous age and not Lower Carboniferous, while 
in the other instance (in the MacArras Brook region of Nova Scotia, where the 
“ Lower Carboniferous ” strata rested unconformably on the so-called “ rocks of 
Union,” or Union formation) the writer finds that the subjacent strata are in no 
sense equivalent to the rocks of the Union formation at all (as they are developed 
at the type locality near Union station, on the Intercolonial railway, just below 
Riversdale). The Lower Carboniferous strata at MacArras brook rest unconform
ably on the upturned edges of the lowest Devonian of that region, as the fossil 
evidence obtained very clearly showed. * The Knoydart formation of Eo-Devonian 
age, as seen and developed at MacArras brook, contains a fauna which is so nearly 
allied and identical with that of the lower “ Old Red Sandstone ” strata of Scotland 
and Great Britain generally that the two can very well be classed as homotaxial 
and belonging to the same period in the history of the earth’s crust—an horizon 
or formation which had not been previously recorded in America, and which 
nevertheless occupies a definite position, not at the summit of the Devonian, as 
some geologists would have us believe, but indeed a t the very bottom of the system 
or division of the time-scale.

♦See Bull. Geol. Soo. Am., vol. 12,1901, pp. 301-312, pi. 26.
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The error of correlating the rocks of MacArras brook with those of Union has 
led to confusion, and the paleontological evidence which has been obtained by the 
writer in both series of strata has conclusively shown that the one (Knoydart 
formation) indicates a typical “ Old Red Sandstone” fauna that is in lowermost 
Devonian in age, while the other formation is distinctly referable to the Middle 
Carboniferous, being associated with and intimately related to the “ rocks of 
Riversdale,” containing a typical Meso-Carboniferous flora and fauna, which 
opinion Messrs R. Kidston, Professor David White, Dr Wheelton Hind, Professor 
Charles Brongniart, and Dr Henry Woodward and others have shared with the 
writer. The fact tha t these “ rocks of Union ” and the “ rocks of Riversdale ” had 
for so many years been referred to the Devonian by Canadian geologists led the 
writer to seek diligently for Devonian types and forms in those strata, and it must 
be distinctly stated here tha t I  utterly failed to obtain any horizon markers of 
Devonian aspect in the true rocks of Union and of Riversdale. All types found 
were of decidedly Carboniferous facies and well up' in that system. The fossil 
plants, the fossil fishes, the crustacea, the insects, etcetera, all pointed to an hori
zon of Meso-Carboniferous age, and there we are constrained to place them.

I desire here to correct an error made by myself in following and accepting 
without verification the statement made by stratigraphical geologists th a t the 
“ rocks of Union ” and the “  rocks of Riversdale” were always found overlaid by 
the marine limestones of the “ Lower Carboniferous,” and were therefore older. 
On the contrary, I  find that the so-called “ rocks of Union,” as they are developed 
a t MacArras brook, are the only strata that can in any sense be referred to the 
Devonian; in which instance it so happens tha t these so-called “ rocks of U nion” 
are not a t all the same as those of the Union formation proper. This error on- my 
part in taking for granted that all the strata were one and the same formation, 
and which had been referred to the “ rocks of the U nion” and the “ rocks of the 
Riversdale” as unconformably below the limestones of the Lower Carboniferous, 
as the stratigraphical geologists had said, led me to make the further statement 
tha t the “ rocks of Union ” and the “ rocksof Riversdale” were Eo-Carboniferous 
in age.* In  referring these strata to the Carboniferous, I  was guided by the fossil 
remains entombed in them, whereas I  was misled by the succession as given by 
the stratigraphical geologists without any qualifications. I t  was only when the 
faunas of the Knoydart formation from the so-called “ rocks of Union ” in the 
MacArras Brook region were obtained and determined by Dr A. Smith Woodward 
and Dr Henry Woodward and others, that the confusion that had existed was 
evident to me, and the necessity for separating these' two sets of strata became 
apparent. This led to the separation of the Knoydart formations from their sup
posed equivalents, “  the red rocks of Union.” I  have no hesitation in  saying now 
that the Union and Riversdale formations, as they are developed at the type local
ities at the Union and Riversdale in Colchester county, in Nova Scotia, are Car
boniferous in age, and are Meso-Carboniferous at that. Further, it is also evident 
that the New Brunswick equivalents of these two formations, namely, the Mispeck 
and the Lancaster formations (the latter sometimes designated as the Little River 
group), can not any longer be classed as Devonian, butas truly Meso-Carboniferous 
formations, with an abundant flora found the world over, and in all countries 
other than Canada referred to as the Middle Carboniferous.

•  See table of formations in Trans. Nova Scotian Inst. Sci., vol. x, 1900, p. 178.
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The main purpose of this paper is to emphasize the fact of the geological in
vestigations made by the writer in the years 1895-1901, during which time he 
obtained a large assemblage of fossil evidence, both of plants and animals, much 
of which has been examined by a number of the leading authorities, and their 
verdict invariably has been in support of the views herein advanced.

The fifth paper of the session, and the last presented by the author in 
person, was
O R IG IN  OF TH E LIM E STO N E  FA UNAS OF TH E M A R C E LLU SSH A LE S OF N EW  YORK

BY JOHN M. CLARKE

[Abstract]

The dark Marcellus shales carry a fauna whose members show evidence, both in 
diminutive form and thin shell, of having been surrounded by conditions which 
evince a shallow and befouled sea. In the common and historic employment of 
the term Marcellus shales asan expression of a lithologic unit it has been the usage 
to include therein such slight variations in sedimentation as these black shales may 
carry with them. There are in the various sections of these beds two well marked 
limestone banks—the one, nearer the base, known as the Agoniatites limestone, 
the other, still higher, as the Stafford limestone. These are persistent over very 
considerable distances, but the former disappears from the strata where the latter 
makes its first appearance—that is, about the meridian of Flint creek, Ontario 
county. In  eastern New York the Agoniatites limestone rises to a height above 
the top of the Onondaga limestone of not less than 40 feet. Going westward, it 
apparently approaches the horizon of the Onondaga, and where it makes its final 
appearance as a  distinct and identifiable stratum, carrying its characteristic fossils, 
i t  is less than 10 feet above the Onondaga. From this point westward its position 
may be traced by the appearance of its fossils, the index species Agoniatites expansus 
Hall having been found immediately above the summit of the Onondaga limestone 
a t Stony point, south of Buffalo, and actually within the uppermost layers of that 
limestone at Lime Rock, near Leroy. The fauna of this Agoniatite limestone was 
evidently an invader from the west, dating from the closing phase of the Onondaga 
stage. At the time of its appearance the shallow-water Marcellus fauna had in
vaded the Appalachian gulf from the southeast and had occupied the eastern field 
for a considerable period. Directly in the train of the Agoniatite fauna followed 
the prenuncial cohorts of the Hamilton fauna. The Agoniatite fauna held the 
footing it had gained, while the latter yielded to unfavorable conditions and tem
porarily retired from the field.

The Stafford limestone lies a t an elevation of from 20 to 30 feet above the hori
zon of the Agoniatite limestone, and its fauna was an assemblage of typical Ham
ilton species. This was also an invader of later date from the west and the second 
preliminary appearance of the Hamilton fauna within the confines of New York 
state. I t  reached as far eastward as Ontario county, and then retired or was 
driven to extinction by the continued prevalence of typical Marcellus conditions. 
This invasion was thus also unsuccessful, but had the fauna dispersed more widely 
and been able to take and keep possession of the ground which it subsequently 
acquired, Hamilton time and sedimentation would have been a more important 
element in the New York succession.
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Remarks were made on Dr Clarke’s paper by I. C. White, A. P. Brig
ham, and A. W. Grabau. 

In the absence of the authors, the following ten papers were read by 
title, having been carried to the end of the program under the rule:

N O TES ON MOUNTS HOOD AND  AD AM S AND  TH E IR  G LAC IERS  

BY HARRY FIELDING REID 

[Abstract |

These two mountains belong to the group of volcanic cones which were built up 
in Tertiary times along the line of the Cascade range. Though probably extinct, 
steam and gases still issue in small quantities from cracks at high altitudes. The 
mountains consist of both lava and lapilli, the latter being more abundant on 
mount Hood and the former on mount Adams. Some lava flows exist on the 
slopes of the mountains, whose age is probably not more than a few hundred 
years. A number of parasitic cones are found on the flanks of mount Adams, two 
at least with well-marked craters.

Mount Hood has no parasitic cones. About one-half of the original crater wall 
of Hood still remains, the southern half having disappeared. A rock, known as 
Crater rock, stands up through the snow in about the center of the original crater. 
The summit of Adams is long and broad and does not outline a crater. The 
stratification seen in the cliffs on the sides of the mountain suggests that there 
were several craters, which may have been active at the same time or successively.

Many interesting glaciers cover the slopes of both mountains, but they are not 
sunk in valleys. In  several cases the depressions outside the lateral moraines 
are apparently quite as deep as the bed of the glacier, and the canyons formed 
below the ends of the ice are deeply eroded, in strong contrast to the ice-covered 
parts of the mountains. I t  is evident tha t the main erosion on these mountains 
has been done by water, and that the ice and snow, by preventing the concentra
tion of the water, have acted rather to prevent erosion.

There is little indication of a much greater extension of the glaciers of Hood in 
former times, but on Adams glacial scratches abound in positions which could not 
be reached by the present glaciers except by a very great increase in  size.

K E E W A T IN  AND LA U REN TID E IC E -SH E E T S  IN  M INNESOTA  

BY A. II. ELFTMAN

[Abstract]

Evidence was presented to show tha t the glacial drift of the upper Mississippi 
River valley was deposited by independent lobes of the Keewatin and Laurentide 
ice-sheets, alternating in their advance and retreat. Minnesota was first invaded 
by a lobe of the Keewatin ice-sheet. This extended from the northwest to the 
southeast into Iowa and eastward to Wisconsin, deposited the Kansan and earlier 
drift-sheets, and formed a glacial lake in the Saint Croix valley north of Taylors 
falls. The retreat of this ice was followed by a marked interglacial period.

The second great ice invasion, the Iowan, came from the northeast. The Rainy
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Lake and Lake Superior lobes of the Laurentide ice-slieet extended to western 
Minnesota, and the latter lobe was deflected southward into Iowa. This ice does 
not appear to have retreated beyond the limits of Minnesota., and was followed 
by a comparatively short interglacial period.

During the third invasion, the Wisconsin, the Minnesota lobe of the Keewatin 
ice-sheet advanced from the northwest across central Minnesota into Iowa. At 
the same time the lobes from the Laurentide ice-sheet advanced southwestward 
until, in several localities, they reached the northeastern limit of the Minnesota 
lobe. The final retreat of the three lobes was contemporaneous, forming glacial 
lakes and numerous moraines. A new mapping of the moraines in Minnesota is 
presented in support of the views advanced. The Rainy Lake lobe was divided 
into the Red Lake and Leech Lake lobes; the Lake Superior lobe was divided 
into the Mille Lacs and Saint, Croix lobes, and the Minnesota lobe sent a promi
nent lobe, the Chisago lobe, northeastward to the Saint Croix river.

D E VO N IA N  IN T E R V A L  IN  M ISSO U RI 

BY C. R. KEYES

This paper is printed as pages 267-292 of this volume.

D E VO N IA N  F IS H  FAUNA OF IOWA  

BY C. R. KASTMAN

[Abstract]

During the last four decades important collections of fossil fish remains from 
the Middle and Upper Devonian of Iowa have been brought together by Messrs 
O. Saint John, C. A. White, Samuel Calvin and his assistants on the Iowa Geological 
Survey, C. L. Webster, and others. The greater part of these collections being 
now deposited in the Museum of Comparative Zoology at Cambridge, exceptional 
facilities have been enjoyed for investigating the structure and variations of the 
species represented and for studying the assemblage as a whole in its relations to 
other faunas. In  particular, the Upper Devonian “ state quarry fish-bed” discov
ered by Professor Calvin has yielded rich material for study, the results of which 
are embodied in this paper. The most general conclusion tha t can be drawn is 
th a t the Hamilton piscine fauna of Wisconsin, Iowa, and Illinois is so closely 
related to the Corniferous of Ohio and New York as to stamp it as merely a later 
and western phase of the former, the two together corresponding to the Middle 
Devonian fish fauna of the Eifel, Bohemia, and Russia. Migrations from the 
Canadian province on the east do not seem to have taken place until the Chemung 
epoch, with which the peculiar faunas of the state quarry and Sweetland Creek 
beds.appear to be contemporaneous.

FORM ER E X T E N T  OF TH E N E W A R K  SY ST E M  

BY W. H. HOBBS

This paper is printed as pages 139-148 of this volume.
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GEOLOGICAL SEC TIO N  OF TH E ROCKY M O U N TAIN S IN  NO RTH ERN  ALA SK A  

BY FRANK C. SCHRADER

This paper is printed as pages 233-252 of this volume.

GEOLOGICAL RECO NNAISSANCES I N  SO U TH EASTERN  ALA SK A  

BY ALFRED H. BROOKS

This paper is printed as pages 253-266 of this volume.

COPPER-BEARING ROCKS OF V IR G ILIN A  COPPER D ISTR IC T , V IR G IN IA  AND
N O RTH  CAROLINA

BY THOMAS L. WATSON

This paper is printed as pages 353-376 of this volume.

C U TTYH U N K  ISLA N D  

BY F. P. GULLIVER

[Abstract]

Cuttyhunk island bad an initial form of irregularly heaped mounds and kettles 
characteristic of a terminal moraine. The last movement of the land left several 
islands, which have since been tied together to form one continuous land-mass. 
The tombolo at the western end of Cuttyhunk pond isa  type exampleof this class 
of coastal forms showing early nip now grassed over, cliffs, pebble beach, and a 
protected harbor now filling up.

MOHOKEA CALDERA ON H A W A II  

BY C. H. HITCHCOCK

As the program had been completed during the morning, the Secre
tary announced appointments for short excursions in the afternoon to 
the gorge of the Genesee river and to other localities.about Rochester. 

It was also announced that a reception would be tendered the Society 
by the president and trustees of the University of Rochester, at the 
president’s house, from 8 to 10 o’clock p m. 

The following resolution was offered by Professor B. K. Emerson, and, 
after remarks by Professor A. P. Coleman, was unanimously adopted :

“ Resolved, That the Geological Society of America extends its very cordial 
thanks to the President and Trustees of the University of Rochester and to the 
authorities of Ward’s Natural Science Establishment and to the citizens of Roch
ester for the hospitality so kindly extended to the Society; also special thanks to 
the Professor of Geology of the University, who has added to his duties as our 
Secretary those of a host.”

The Society then adjourned.
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R e g is t e r  o f  t h e  R o c h e s t e r  M e e t in g , 1901 

The following Fellows were in attendance at the meeting:
F . D . A d a m s . E . O . H o v e y .
H .  M . A m i . J .  P . I d d in g s .
F l o r e n c e  B ascom . H .  B . K ü m m e l .
I .  P . B is h o p . A . C. L a n e .
A . P .  B r ig h a m . F .  J .  H .  M e r r i l l .
T . C. C h a m b e r l in . F .  B . P e c k .
W . B . Cl a r k . W . N . R ic e .
J .  M . C l a r k e . I .  C. R u s s e l l .
A . P .  C o l e m a n .- W . B . S c o tt .
W . M . D a v is . J .  S t a n l e y - B r o w n .
R . E . D o d g e . J .  J .  S t e v e n s o n .
B . K .  E m e r s o n . F .  B . T a y l o r .
H .  L ; F a ir c h il d . C. D . W a l c o t t .
A . F .  F o e r s t e . L . G . W e s t g a t e .
G . K .  G il b e r t . I .  C. W h i t e .
A . C. G il l . H .  S . W il l ia m s .
A . W . G r a b a u . B a il e y  W il l is ,
J .  A . H o l m e s . N . H .  W lNCHELL.
T . C. H o p k in s . J. E. W o l f f .

G. F. W r ig h t .

Total attendance, 39.

Among the visitors were Professor W. G. Miller, School of Mining, 
Kingston, Ontario; Mr R. W. Brock, of the Geological Survey of Can
ada, and Professor George H. Perkins, University of Vermont.

S es sio n  o f  t h e  C o r d il l e r a n  S e c t io n , M o n d a y , D e c e m b e r  30

The third annual meeting of the Cordilleran Section of the. Society 
was called to order at 10.30 a m, December 30, 1901, in the council- 
room of the California Academy of Sciences, San Francisco.

In the absence of the Chairman, Professor W. C. Knight, Mr H. W. 
Turner was elected temporary chairman.

The minutes of the last meeting were read and approved.
The action of the Council of the Society adopting rules and regula

tions governing the Cordilleran section was reported by the Secretary.
LXXVII—B u l Ii. G e o l . Soc. Amm V o l .  13. 1901
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Professor A. C. Lawson was named by the chairman a committee of 
one to draft suitable resolutions with reference to the death of Professors 
Joseph Le Conte and E. A. Claypole. 

The Section, on motion, instructed the Secretary to send a telegram 
of greeting to the Geological Society in session at Rochester, New York. 

An election for officers for the ensuing year was then held, resulting 
in the election of Mr H. W. Turner as Chairman of the Section and 
Mr A. C. Lawson as Secretary. 

The Secretary was instructed to prepare a list of members of the 
Section—that is, of Fellows residing in North America west of the 104th 
meridian. 

An Executive Committee, consisting of the Chairman of the Section, 
the Secretary, and Professor J. C. Merriam, was appointed to care for 
the interests of the Section when not in session. 

The following papers were then read:

A N  IN ST A N C E  OF V A R IA B IL IT Y  IN  A BOCK MAGMA 

BY H . W. TURNER

Abstract published in Science.

P O ST-T E R T IA R Y  E LE VA TIO N  OF TH E S IE R R A  NEVADA  

BY H. W. TURNER

In the Tosemite quadrangle only one of the Neocene streams, the Tuolumne, can 
be traced by its gravels. The reason of this is that only in the Tuolumne basin 
were there extensive lava flows, which filled the Neocene drainage and preserved 
the gravels underneath. Even here the gravels and overlying lavas have been 
largely eroded.

The Neocene channel cán be traced from the ridge east of Piute creek, west to 
the north of Ranchería mountain, thence down Deep canyon, from which point it 
■may have gone down Ranchería creek or over through what is now Tiltill valley, 
thence over the site of the Hetch Hetchy, reaching the south side of the present 
Tuolumne canyon to the west of Hog ranch. The bench, with an altitude of about 
8,000 feet to the east of Rodgers canyon, pretty certainly represents a portion of the 
Neocene Tuolumne basin, but except near Rodgers creek the lava covering has been 
entirely removed.

Going west we find the lava covering well preserved on the spur east of Piute 
creek, but no gravels are exposed, but the V-shaped channel is clearly evident on 
the slope toward Piute creek. To the west of this creek is an even better section 
of a lava-filled, V-shaped channel, and in this case the river gravels are to be seen 
perhaps 50 feet in thickness at the bottom of the channel. A short tunnel was run 
in  here many years ago, presumably for placer gold in the gravel. Besides abun
dant lava pebbles, there are numerous pebbles of slate and metamorphic lavas 
such as make up the mass of mount Dana, and one pebble was found of epidotifer- 
ous sandstone, precisely like the rock of the summit of Dana.
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A view of this cross-section of the old Neocene Tuolumne channel is given on 
plate 58.

Since between this locality and mount Dana the bed rock series is all granite, it 
appears probable tha t in Tertiary time, as now, the Tuolumne river headed near 
mount Dana. Where Ranchería creek runs through Deep canyon, it has but a 
slight grade, which is probably nearly the grade of the Neocene Tuolumne, which 
formerly passed through it. The water for considerable stretches is quite still 
late in  summer, when the flow is small.

Although none of the gravels or the lavas of the Neocene Tuolumne basin are to 
be found between Ranchería mountain and a point north of Poopenaut valley, 
nevertheless the approximate course of the channel is not a matter of doubt.

The configuration of the country is such that the river must, as before noted, 
have either gone down Ranchería creek or over the site of Tiltill valley, thence 
westward over the site of the Hetch Hetchy. The lava patches on the ridge north 
of Poopenaut valley are presumed to rest on a  portion of the slope of the Neocene 
Tuolumne basin, and the same is true of the lava area 3 miles west of Poopenaut 
valley, and the gentle slopes of the ridge in this vicinity are doubtless a portion of 
the same basin. The next point where the lavas are preserved is about 4 miles 
westerly from Hog ranch. From there still farther westward there are other lava 
patches, some of them capping river gravels.

On Ranchería mountain, resting on andesite-tnff, and apparently capped by the 
compact lava (latite) adjoining, is some gravel containing pebbles of augite- 
andesite, pegmatite, quartz. This evidently represents a stream of the  volcanic 
period, and later in age than the gravels above described.

The most western point where the gravels of the Neocene Tuolumne have been 
preserved is east of the head of Big Humbug creek, in the Sonora quadrangle, and 
the most eastern Piute canyon. I f  now we calculate the average grade of the 
Tertiary stream between these two points, and the average grade of the present 
river'between the same points, we can compare the grades of the two streams. 
The altitude of the Neocene Tuolumne gravels at Big Humbug creek is about 2,800 
feet, and at Piute canyon 7,5u0 feet, giving a difference of 4,700 feet. The altitude 
of the present Tuolumne north of Big Humbug creek is 1,500 feet, and a t Pate val
ley, at the mouth of Piute creek, 4,550, giving a difference of 3,050feet. The hori
zontal distance between the two points is about 33 miles.

Assuming that both the Neocene and the present streams took a direct course, 
we have a grade of 142 feet to the mile for the Neocene channel and a grade of 92 
feet to the mile for the present channel. While the Neocene river occupied a 
rugged canyon, nevertheless this canyon was much less deep and rugged than  th a t 
of the present Tuolumne, which implies, other things being equal, a higher grade 
for the present than for the Neocene channel, while, as we have seen, the reverse 
is the case. The broad channels and large sand and gravel deposits of the Neo
cene streams of the Sierra farther north can scarcely be explained on any other 
hypothesis than of comparatively gentle grades indicating an old age for the 
streams, and this must have been likewise true of the Neocene Tuolumne, although 
in  less degree.

Assuming that the Neocene Tuolumne had originally a grade at least as low as 
that of the modern stream, which is evidently yet a young stream, it is clear that 
the present grade of the Neocene channel must have been brought about by a dif
ferential uplift on the east, resulting in a tilting of the range westward.
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After discussion of these papers the Section adjourned to meet at the 
rooms of the Geological Department of the University of California at
2 o’clock p m .

At 2 o’clock p m the Section resumed its session at South Hall, 
Berkeley, and proceeded with the reading and discussion of the following 
papers:

T R IA SSIC  R EP T1LIA  FROM N O RTH ERN  CALIFO RNIA  

BY JOHN C. MERRIA-M

This paper has been published under a different title as Bulletin of 
the Department of Geology, University of California, volume 3, number 4, 
pages 63-108. An abstract is printed in Science, volume xv, page 411, 
March 14, 1902.

ORE DEPO SITS OF SH ASTA COUNTY, CALIFORNIA  

BY F. M. ANDERSON *

Abstract published in Science.

L A K E  Q U IBERIS, A N  A N C IE N T  PLIOCENE L A K E  IN  ARIZO NA  

BY W. P. BLAKE*

Abstract published in Ŝcience.

A N  ORBICULAR GABBRO FliOM  SA N  DIEGO, C ALIFO RNIA  

BY ANDREW C. LAWSON

This jaaper will appear as a bulletin of the Department of Geology, 
University of California.

The following papers were read by title:

TH E EOCENE OF TH E HUERFANO B A S IN  OF COLORADO 

BY R. C. HILLS

Abstract published in Science.

COAL FIELD S OF SO U TH ERN  UINTA COUNTY, W YOMING  

BY WILBUR C. KNIGHT 

T Abstract]

The valuable coal fields in southern Uinta county, Wyoming, belong to two dis
tinct and widely separated geological horizons. This section of the state has been 
rather closely folded, there being no less than three and possibly four anticlinal 
folds south of the Oregon Short Line railroad and west of the divide between Bear

* Presented by A. 0. Lawson.
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and Green rivers. Prior to the deposition of the Tertiary rocks that cover the 
greater portion of this region there was a long period of erosion, and these folds 
were greatly reduced, and in many places all of the Laramie, as well as other 
lower groups, were removed. In  more recent times the present water-courses have 
uncovered small areas of the Cretaceous rocks, and in many places these -are found 
to be very rich in coal seams. The greatest amount of coal has been found in the 
Laramie, which has a maximum thickness of about 5,000 feet. The coal veins that 
are workable are usually inclined from 15 to 40 degrees, and have been mined at 
the head of Twin creek and Almy. There are twelve known workable veins in 
this formation tha t vary in thickness from 5 to 86 feet. There are several that vary 
from 15 to 30 feet. The 86-foot vein is located at Adaville, about 4 miles west of 
Kenimerer, and was opened up by a foreign company, but did not furnish fuel for 
the trade. This vein is most remarkable for its immensity and unusual purity. 
While I  have examined a cross-cut made through the vein, I  did not measure it, 
but believe that the engineer that gave me the figures was reliable. The coal is a 
medium grade lignite, and in examining it in the cross cut tunnel I  found it solid 
coal with the exception of a very thin band of sandstone which was less than an 
inch in thickness.

All of the Laramie coals are lignites; but they vary.greatly in composition. 
The mines at Almy have produced a very desirable locomotive fuel for a period of 
thirty  years. Typical outcrops of the Laramie can be seen at Almy, Twin creek, 
and at the head of Muddy creek.

Below the Laramie there is a very thick bed of shale containing a few bands of 
sandstone. The shales vary from a drab to a gray color,-and west of Kemmerer 
have a thickness of about 5,000 feet. This formation can be traced south to H il
liard, where it has about the same lithological characteristics and thickness. In 
the' Survey of the  Fortieth Parallel this formation was given a questionable place, 
but mentioned as being above the supposed Fox hills. Since there is no formation 
corresponding to this shale bed tha t I am familiar with in the state, I  propose the 
name Hilliard for this horizon, the name being derived from the town of H il
liard, which is located on these beds of shale, and cite the shale beds west of 
Kemmerer and extending as far as the east portal of the Oregon Short Line tunnel 
as a typical section. There are some associated fossils with these shales, but 
typical ones cannot be given at this time.

Below the Hilliard formation there is a second and very important coal-bearing 
formation, but one tha t has but recently been discovered. This extends from 
Kemmerer southward passing through Diamond ville, Cumberland, Spring Valley, 
and just east of Hilliard, and is composed of very thick beds of compact sand
stone, with shales and coals having an approximate thickness of 2,000 feet. This 
has been called Fox hills, but upon making a careful examination I  could not find a 
Fox Hill fauna such as is common to the Fox hills of the eastern part of Wyoming. 
On this account I  have found it advisable to call these beds the Frontier forma
tion, the name being derived from the town of Frontier, just north of Kemmerer. 
This formation is characterized by the presence of Ostrea soleniscics, which has a 
maximum length of about 12  inches, and so far as I am aware occurs only in this 
formation. In the Frontier there are several seams of coal varying in thickness 
from 4 to 20 feet, and mines are being operated at Frontier, Diamondville, Cum
berland, afid Spring Valley town. The coal is a superior bituminous fuel, being 
quite hard, with little water and ash, and from tests made with a bom calorimeter
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is the best steaming coal discovered in Wyoming. This formation has never been 
found east of Cumberland, and there are but few exposures west of tha t place' 
where coal has been discovered. When the territory has been thoroughly pros
pected the greater part of the Coal Measures of Uinta county will be found to be 
in  the Frontier formation. On account of the superiority of the fuel, the Frontier 
coal fields are being eagerly sought for and will be exhausted long before they pay 
any attention to the Laramie lignites. The following are typical analyses:

L a r a m i e  C o a l .
1
1 Water.
j

Volatile
matter..

F ixed
carbon. Ash.

Per cent. Per cent. Per cent. Per cent.
34.*8 48.75 9.00

Ked canyon........................................................ 36.08 48.50 8.00
35.3« 49.90 6.30

Hams fork............................................................

F r o n t ie r  C o a i ..

49.30 38.97 3.21

Diamondville (selected)................................... 48.58 51.36 1.53
Kemmerer (selected)....................................... 39.10 55.85 3 05

38.05 53.55 4.50
K em m erer.......................................................... 38.00 54.00 4.05

D E BR IS FANS OF THE A R ID  R EG IO N  I N  TH E IR  R E L A T IO N  TO W ATER SU P PLY

BY £. W. HILGA1Ì1)

Abstract published in Science. 

The Section then adjourned, to meet at 10 o’clock next morning.

S e s s io n  o f  t h e  C o r d i l l e r a n  S e c t i o n ,  T u e s d a y ,  D e c e m b e r  31

The Section met at 10  o’clock a m, in the rooms of the Geological 
Department of the University of California, the Chairman, Mr H. W. 
Turner, in the chair. 

The following papers were read and discussed :

L A K E  CHELAN, W ASHINGTON  

BY H. W. FAIRBANKS

Abstract published in Science.

GEOLOGICAL SECTION OF THE M ID D LE COAST R AN G ES OF CALIFORNIA  

BY ANDREW C. LAWSON 

[Abstract]

The paper is an attempt to summarize recently acquired information as to the 
sequence of formations and their respective volumes of sediments in the Middle 
Coast ranges of California. The results given for the thickness are approxima-
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tions sufficiently close to afford a general idea of the section. Other features of 
the paper are tlie subdivision of the Franciscan into seven stratigraphic subdi
visions by the recognition of a persistent horizon of foraminiferal limestone and 
two important horizons of radiolarian chert; a similar subdivision of the Mon
terey into seven stages and a summary announcement of the character and history 
of the post-Monterey Tertiary. The essential features of the paper are given in 
the following tabulation:

Geological Section of the Coast Ranges of California in the Vicinity of the Bay of San Francisco

Thickness
Feet

Merced \  Upper m arine sandstones, sandy shales, and clay shales....................................)
( Lower m arine clays, sandy shales, sandstones, fine pebbly conglomerates....  f *

Unconformity.
Campan -I Volcanics, andesites, basalts, rhyolite agglomerates.............................................\  5(W

\  Fresh-water conglomerates, sandstones, clays, limestones.................................  f
Unconform ity.

f Volcanics, basalts, and tuffs................................................................................1
XI Berkele an-i ®ie8tan» fresh-water clays, limestones, sandstones, shales, lignite, tuffs, I

j conglomerates..................................................................................................... ]
L Volcanics, andesites, basalts, rhyolite tuffs..................................................... J

XJnconformity.
f Volcanics, andesites, basalts, rhyolite tuffs.................-.......... ....................\  2

L. Berkeleyaa*j Trampan, marine shales, sandstones, pebbly conglomerates..................J ’
LOrindan, fresh-water conglomrates, sandstones, clays, limestones, tuffs... 2,400

Pinole—Tuffs (pumiceous) fossiliferous..........................................................................................  1,000
San Pablo—Blue tuffaceous sandstone, marine..' ........................................................................ 1,500

Unconformity.
f Upper Stage 7—Sandstone.......................................................................................  1,800
I f Stage 6—Bituminous shale.........................................................................  670
I Stage 5—Sandstone.......................................................................................  1,200

Monterey ■{ Middle . Stage 4—Bituminous shale......................................................................... 460
Stage 3—Sandstone......................................................................................  600
Stage 2—Bituminous shale and chert....................................................... 250
Stage 1—Sandstone.................................... .................................................  400

2,100

Shasta-Chico

.Lower 
Unconformity.

. f  Tejon—Massive sandstones
X Martinez—Massive sandstones................................................................................  2,200

Rhyolite flows. (Age not certainly determined.)
Unconformity.

Chico—Sandstones and shales...............................................................................  3,000 +
Oakland—Conglomerate........................................................................................... 500

Peridotite irruptions.
Knoxville—Shales with subordinate limestone and conglomerate................ 1,000

Unconformity. Volcanics.
Bonita sandstone.......................................................................................... ...............  1,400
San Miguel cherts, radiolarian..................................................................................  530
Marine sandstone.......................................................................................................... 1,000
Sausalito cherts, radiolarian......................................................................................  900

Franciscan \ Bolinas sandstone (volcanics).................................................................................... 2,000
Volcanics.

Calera limestone, foraminiferal...............................................................................  60
Volcanics.

Pilarcitos sandstone, 790

Unconformity.
Montara granite (correlated tentatively with late Jurassic granite of Sierra Nevada).

34,290

The Section then adjourned for luncheon.
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At 2 o’clock p m the Section resumed its session at South hall, 
Berkeley. 

The following resolution was adopted:
The Fellow s of the Cordilleran Section of the Geological Society of America 

desire to express and to place on record their profound sorrow and sense of loss in 
the death of their esteemed fellow-members, Professor Joseph Le Conte, who died 
at Yosemite valley on July 6, 1901, and Professor E. W. Claypole, who died at 
Pasadena August 17,1901.

The following papers were then read and discussed:

A CONTRIBUTION TO THE P E T R O G R A P H Y  OF TH E JOHN D A Y  B A S IN  

B Y  F R A N K  C .  C A L K I N S  *

This paper has been published as Bulletin of the Department of Geol
ogy, University of California, volume 3, number 5, pages 109-172.

This paper has been published as Bulletin of the Department of Geol
ogy, University of California, volume 3, number 2, pages 31-50.
THE M A R IN E  PLIOCENE AND  PLEISTOCENE S T R A T IG R A P H Y  OF TH E COAST OF 

SO U TH E RN  CALIFORNIA

B Y  D E L O S  A R N O L D  A N D  R A L P H  A R N O L D *

This paper has been published in the Journal of Geology, volume x, 
number 2. 

The Section then adjourned.

R e g is t e r  o f  S a n  F r a n c isc o  M e e t in g  o p  C o r d il l e r a n  S e c t io n , 1902 

The following is the register of the Fellows present at the meeting:

COLEMANITE

B Y  A .  S .  E A K L E

A n d r e w  C. L a w s o n , Secretary.

A . S . E a k l e .
H. W. F a ir b a n k s . 
J. C. M e r r i a m .

A . C. L a w s o n . 
W. J. S u t t o n . 
H. W. T u r n e r ,

Fellows-elect
F .  M . A n d e r s o n . G. D. L o u d e r b a c k .

The visitors were
Miss A . A l e x a n d e r . 
F .  C. Ca l k in s .
V . C . O s m o n t .

J. W. S in c l a ir . 
G. J. Y o u n g .

♦  P r e s e n t e d  b y  P r o f e s s o r  J .  C . M e r r i a m .
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By H. P. C u s h in g , Librarian 

Contents
Page

(^ 4 ) F r o m  s o c i e t i e s  a n d  i n s t i t u t i o n s  r e c e i v i n g  t h e  B u l l e t i n  a s  d o n a t i o n  ( “ E x c h a n g e s ” ) ............ 5 4 7

( а )  A m e r i c a .............................................................................................................................................................................................................  5 4 7

(б) E urope...................................................................................................................................................... 549
(c) Asia......................................................................................................................................... ..................  553
(<2) A u s t r a l a s i a ..................................................................................................................................................................................................... 5 5 3

(e) A f r i c a ................................................................................................ ....................................................................................................................  5 5 4

( B )  F r o m  s t a t e  g e o l o g i c a l  s u r v e y s  a n d  m i n i n g  b u r e a u s ................................................................................................... 5 5 4

( C)  F r o m  s c i e n t i f i c  s o c i e t i e s  a n d  i n s t i t u t i o n s ..............................................................................................................................  5 5 4

(D) From Fellows of the Geological Society of America (personal publications)........................ 555
( E ) F r o m  m i s c e l l a n e o u s  s o u r c e s ....................................................................................................................................................................  5 5 5

(A) F r o m  S o c i e t i e s  a n d  I n s t it u t io n s  r e c e i v i n g  t h e  B u l l e t i n  a s  D o n a t io n

(“  E x c h a n g e s” )

(a) AM ERICA

NEW YORK STATE MUSEUM, ALBANY

2153-2155. Bulletins, vols. 1-3, nos. 1-15.
2156,2157. Annual Report, no. 53, parts i and ii, 1899.

BOSTON SOCIETY OP NATURAL HISTORY, BOSTON

1700. Proceedings, vol. 29, nos. 17, 18, 1901.
2133. “ “ 30, nos. 1-3, 1901-’02.

MUSEO NACIONAL DE BUENOS AIRES, BUENOS AIRES

1539. Communicaciones, tom ol, nos. 8, 9.

CHICAGO ACADEMY OP SCIENCES, CHICAGO

834. Bulletin, vol. ii, no. 4, 1901.

FIELD COLUMBIAN MUSEUM, CHICAGO

1988. Publication 57, Zoological Series, vol. ii, no. 2 .
1916. Publications 58, 59, Zoological Series, vol. iii, nos. 4, 5.
1000. “ 60 and 63, Geological Series, vol. i, nos. 9, 10.
2181. Publication 62, Report Series, vol. ii, no. 1.

CINCINNATI SOCIETY OF NATURAL HISTORY, CINCINNATI

2149. Journal, vol. xx, nos. 1, 2, 1901.

COLORADO SCIENTIFIC SOCIETY, DENVER

1990. Proceedings, vol. vii, pp. 37-40.
L X X V II I—B d u .  G k o l .  Soc. Am.. V ol. 13, 1901 (547)
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1981.

1946.

1992.
2172.

1647.
1507.
2144.
2145. 
2150.

2083.

2079.
2124.
2139.

2160.

2010.

2054.
2174.

NOVA SCOTIAN INSTITUTE OF SCIENCE, HALIFAX

MUSEO DE LA PLATA, LA PLATA

INSTITUTO GEOLOGICO DE MEXICO, MEXICO

Boletin num. 15, Las Rhyolitasde Mexico, part ii, 1901.

NATURAL HISTORY SOCIETY, MONTREAL

Canadian Record of Science, vol. viii, nos. 6-7, 1901.

AMERICAN GEOGRAPHICAL SOCIETY, NEW YORK

Bulletin, vol. xxxiii, nos. 2-5, 1901.
“ “ xxxiv, nos. 1-2, 1902.

AMERICAN MUSEUM OF NATURAL HISTORY, NEW YORK

Annual Report of the President, etc., 1900.
Bulletin, vol. xi, part .4, 1901.

“ “  xiv, 1901.
“ “ xv, part 1, 1901.
“ “ xvii, part 1, 1902.

NEW YORK ACADEMY OF SCIENCES,

Annals, vol. xiv, part 1, 1901.

GEOLOGICAL SURVEY OF CANADA,

Annual Report, new series, vol. xi, 1898, with maps.

2009.
2163.

Catalogue of Canadian Birds, part, i, 1900. 
Index to Reports, 1863-1884, 1900.

ROYAL SOCIETY OF CANADA,

Proceedings, second series, vol. vi, 1900.

ACADEMY OF NATURAL SCIENCES, 

Proceedings, vol. liii, parts 1-3, 1901.

AMERICAN PHILOSOPHICAL SOCIETY,

Proceedings, vol. xl, nos. 165-167, 1901. 
Transactions, vol. xx, new series, parts 1-2.

MUSEO NACIONAL DE RIO DE JANEIRO,

CALIFORNIA ACADEMY OF SCIENCES,

GEOLOGICAL SURVEY OF NEWFOUNDLAND,

ACADEMY OF SCIENCE,

Transactions, vol. xi, nos. 4-11, 1901.
“ “ xii, nos. 1-4, 1902.

NEW YORK 

OTTAWA

OTTAWA

PHILADELPHIA

PHILADELPHIA

RIO DE JANEIRO 

SAN FRANCISCO 

ST JOHNS 

ST LOUIS

COMMISSAO GEOGRAPHICO E GEOLOGICO, SAO- PAULO
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NATIONAL GEOGRAPHIC SOCIETY, WASHINGTON

724.
1964.
2136.

2049.

2089-2091.
2158.
1971.

2 15 9 -2 1 6 1 .
2195-2197.

National Geographic Magazine, vol.' iii, pp. 31-52, 205-261.
“ “ “  “  xii, nos. 6-12, 1901.
“ “ “  “ xiii, nos. 1-5, 1902.

LIBRARY OF CONGRESS, WASHINGTON

SMITHSONIAN INSTITUTION, WASHINGTON

Annual Report, 1899.

UNITED STATES GEOLOGICAL SURVEY. WASHINGTON

Twenty-first Annual Report, parts 1, 6, and 6 continued.
Monograph xl.
Bulletin 177.
Bulletins 178, 180-181, 183-187.
Twenty-first Annual Report, parts 2-4.

UNITED STATES NATIONAL MUSEUM, WASHINGTON

1917.
2087.

2055.

1697.
2006.
2192.

1940.
2060.

2056-2059.
2061-2068.

2068.
2179.

(6) EUROPE

DEUTSCHE GEOLOGISCHE GESELLSCHAFT,

Zeitschrift, band lii, heft 4, 1900.
“ liii, heft 1-3, 1901.

KÖNIGLICH PREUSSISCHEN GEOLOGISCHEN 
LANDESANSTALT UND BERGAKADEMIE,

Jahrbuch, band xx, 1899.

GEOGRAPHISCHEN GESELLSCHAFT,

R. ACCADEMIA DELLE SCIENZE DELL’ INSTITÜTO Dl 
BOLOGNA,

ACADÉMIE ROYALE DE BELGIQUE,

SOCIÉTÉ BELGE DE GÉOLOGIE, DE PALEONTOLOGIE ET 
D’HYDROLOGIE,

Bulletin, tome xii, fasc. 3-4, 1897.
“ “  xv, fasc. 2-6, 1901.
“ “  xvi, fasc. 1, 1902.

BIUROULI GEOLOGICA,

MAGYARHONI FÖLDTANI TARSULAT,

Földtani Közlöny, xxx kötet, 10-12 fuset, 1900.
“  “  xxxi, kötet, 1-9 fuset, 1901.

NORGES GEOLOGISKA UNDERSOGELSE,

Nos. 18-21, 1895-’96.
Nos. 22-29, 1897-1900.
Nos. 30 and 32.
No. 31.

BERLIN

BERLIN

BERNE

BOLOGNA

BRUSSELS

BRUSSELS

BUCHAREST

BUDAPEST

CHRISTIANA
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DANMARKS GEOLOGISKA UNDERSOGELSE, COPENHAGEN

ACADÉMIE ROYALE DES SCIENCES ET DES LETTRES
DE DANEMARK, COPENHAGEN

2003. Oversigt. i Aaret, 1901, nr. 2-6.

NATURWISSENSCHAFTLICHEN GESELLSCHAFT ISIS, DRESDEN

2135. Sitzungsberichte und Abhandlungen, Jahrgang, 1901.

ROYAL SOCIETY OF EDINBURGH, EDINBURGH

NATURFORSCHENDEN GESELLSCHAFT, FREIBURG, I. B.

1707. Berichte, band xi, heft 3, 1901.

GEOLOGICAL SOCIETY OP GLASGOW, GLASGOW

PETERM ANN’S GEOGRAPHISCHE MITTHEILUNGEN, GOTHA

KSL. LEOP. CAROL. DEUTSCHEN AKADEMIE DER NA
TURFORSCHER, HALLE

2092. Nova Acta, Abhandlungen, band 77, 1901.
2107. “ “  band 78, 1901.
2167. “ “ “ band 79, 1902.

2109-2119. Leopoldina, heft 2-12.
2094-2104. “ “ 13-23.
2105-2106. “ “  24-25.
2125-2131. “ “ 26-32.

2108. “ “ 36.
2 12 1- 2122 . Keportorium, heft i-ii.

2093. Geschichte, 1888-1900.
2120. “ 1852-1887.

GEOLOGISKA UNDERSOKN1NG, HELSINGFORS

1126. Beskrifning tili Kartbladet, nos. 36-37, 1901.

SOCIÉTÉ DE GÉOGRAPHIE DE FINLANDE, HELSINGFORS

2182-2184. Bulletins, Fennia, 10, 16, and 18, 1901.

SOCIÉTÉ GÉOLOGIQUE SUISSE, LAUSANNE

GEOLOGISCH REICHS-MUSEUM, LEIDEN

1710. Sammlungen, band vi, heft 3-4, 1900.
2070-2073. “ “ i-iv, 18S1-’ 90.
2074-2075. “ neue folge, band i and band ii, heft 1-2.

KON.-SÄCHISCHE GESELLSCHAFT DER WISSENSCHAFTEN, LEIPZIG

322. Abhandlungen der Math.-Phys. Classe, band xviii, heft 1, 1891.
1340. “ “  “ “ “ “  xxiv, heft 6, 1899.
1768. “ “ “ “ “ “ xxvi, heft 5-7, 1901.
2189. “ “ “ “  “ “ xxvii, heft 1-3, 1902.
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2080.

1774.

2008.
2193.

2088.

2185.

2191.

1679.
1976.
2162.

2002.
284.

Berichte über die Verhandlungen, Math.-Phys. Classe, Jahrgang 1900, 
heft 4.

Berichte über die Verhandlungen, Math.-Phys. Classe, Jahrgang 1901, 
heft 1 -6.

SOCIETE GEOLOGIQUE LE BELGIQUE,

Annales, tome xxviii, livr. 3-4, 1901.
“ “ xxix, livr. 1, 1902.

LIEGE

LILLESOCIÉTÉ GÉOLOGIQUE DU NORD,

Annales, tome xxix, 1900.

COMMISSAO DOS SEEVICOS GEOLOGICOS DE PORTUGAL, LISBON

Communicacoes, tomo iv, 1900-’01.

BRITISH MUSEUM (NATURAL HISTORY), LONDON

Catalogue of the Fossil Fishes in the British Museum, part 4.

2051.
2198.
1354.

1999. 
2173.

1965.
2141.
2142.
2143.

2046.

GEOLOGICAL SOCIETY,

Geological Literature, 7.
Quarterly Journal, vol. lvii, part 3, 1901.

“ lviii, parts 1-2, nos. 229, 230, 1902.

GEOLOGICAL SURVEY,

GEOLOGISTS’ ASSOCIATION,

Proceedings, vol. xvii, parts 1-5, 1901.
“ “ xii, parts 1-5, 1892.

. COMISION DEL MAPA GEOLOGICA DE ESPAÑA,

SOCIETÀ ITALIANA DI SCIENZE NATURALI,

Atti, voi. xl, fase. 1-4, 1901.
“ “ xli, fase. 1, 1902.

Memorie, voi. vi, fase. 3, 1901.

LONDON

LONDON-

LONDON

MADRID

MILAN

MOSCOWSOCIETE IMPERIALE DES NATURALISTES DE MOSCOl',

Bulletin, Année 1900, nos. 3-4.
“ 1901, nos. 1-2.

K. BAYERISCHE AKADEMIE DER WISSENSCHAFTEN, MUNICH

Sitzungsberichte, 1900, heft 3.
1901, heft 1-3.

Inhaltsverzeichniss der Sitzungsberichte, 1S86-1899.
Ziele und Aufgabe der Akademien im zwanzigsten Jahrhundert.

RADCLIFFE LIBRARY', OXFORD UNIVERSITY MUSEUM, 

Catalogue of books added during 1900.
OXFORD
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1985.
2084.
2188.

1791.
2190.

1680.
1907.
2052.
2194.

2053.

384.
2176. 
2069.
2177.
2178.

2000.
2175.

1977.
2161.

1966.
2133.
2165.
1987.
2164.

ANNALES DES MINES,

Annales, tome xix, livr. 2-6, 1901.
“ “ xx, livr. 7-12, 1901.
“  dixieme serie, tornei, livr. 1-2, 1902.

CARTE GÉOLOGIQUE DE FRANCK,

Bulletin, vol. xi, nos. 71-78, 1900-’01.
“ “ xii, nos. 79-82, 1901-’02.

SOCIÉTÉ GÉOLOGIQUE LIE FRANCE,

Bulletin, 3e serie, tome xxvii, no. 6, 1899.
“ “  “ tome xxviii, no. 8, 1900.
“ 4e serie, tome i, nos. 1-4, 1901.
“ “ “ tome ii, no. 1, 1902.

REALE COMITATO GEOLOGICO D’ITALIA,

Bolletino, vol. xxxii, n. 1-4, 1901.

SOCIETÀ GEOLOGICA ITALIANA,

ACADÉMIE IMPERIALE DES SCIENCES, ST

COMITÉ GÉOLOGIQUE DE LA RUSSIE, ST

Mémoire, vol. xiii, no. 3, 1901.
“  “  x v ii i ,  n o s . 1-2 .

Bulletin xix, nos. 1-10, 1900.
“ xx, nos. 1-6, 1901.

Bibliotheque, Geologie de la Russie, 1897.

PARIS

PARIS

PARIS

ROME

ROME

PETERSBURG

PETERSBURG

ST PETERSBURG
RUSSISCH-KAISERLICHEN MINERALOGISCHEN 

GESELLSCHAFT,

Verhandlungen, zweite serie, band xxxviii, lief. 2. 
“ “ “ “ xxxix, lief. 1 .

GEOLOGISKA BYRAN, STOCKHOLM

GEOLOG1SKA FÖRENINGENS, STOCKHOLM

Förhandlingar, band xxiii, hafte 4-7, 1902.
“ “ xxiv, hafte 1-4, 1902.

NEUES JAHRBUCH FÜR MINERALOGIE, STUTTGART

Neues Jahrbuch, Jahrgang 1901, band i, heft 2-3.
“ “ “ 1901, band ii, heft 1-3.

1902, band i, heft 1-2.
Centralblatt, 1901, nos. 3-24.

1902, nos. 1-4.

KAISERLICH-KÖNIGLICHEN GEOLOGISCHEN REICHAN
STALT, VIENNA

2045. J a h rb u c h , b a n d  1, h e f t 1-4, 1900.
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KAI8.-KONIGLICHEN NATURHISTORISCHEN HOFMUSEUMS, VIENNA

1942. Annalen, band xv, nr. 2, 1900.

DIE BIBLIOTHEK DES EIDG. POLYTECHNICUMS, ZURICH

(c) ASIA

GEOLOGICAL SURVEY OF INDIA, CALCUTTA

1517. General Report of the Work carried on in  1900- 01.
1931. Memoirs, vol. xxx, parts 2-4, 1901.
2132. “ vol. xxxi, parts 1-3, 1901.
2137. “ vol. xxxii, parts 1-2, 1901.
2001. “  vol. xxxiii, part 2, 1901.
2186. “ vol. xxxiv, part 1,1901.

IMPERIAL GEOLOGICAL SURVEY, TOKIO

1209. Geological Map of Japan, 9 atlas sheets with descriptive pamphlets,
and 3 topographic sheets.

(d) A USTBALASIA

GEOLOGICAL DEPARTMENT OF SOUTH AUSTRALIA, ADELAIDE

1515. Record of the Mines, Exploration of the Tarcoola District.
2140. Handbook of Mining, with maps, 1901.

GEOLOGICAL SURVEY OF QUEENSLAND, BRISBANE

2169. Annual Progress Reports, 1896-1900.
2170. Nine Separate Reports on Mining Districts.
2171. Ten
1589. Bulletins, nos. 11-17.

CANTERBURY MUSEUM, CHRISTCHURCH

DEPARTMENT OF MINES OF VICTORIA, MELBOURNE

2077. Report on Little Bendigo Gold Field, Ballarat, 1901.
2078. Annual Report of the Secretary of Mines for 1900.
2151. Underground Survey of Mines, Bendigo Gold Field.
2152. Report on the Walhalla Gold Field.

GEOLOGICAL DEPARTMENT OF WESTERN AUSTRALIA, PERTH

2138. Annual Report of Progress for 1900.

GEOLOGICAL SURVEY OF NEW SOUTH WALES, SYDNEY

2043. Annual Mining Report of the Department for the Year 1899.
2044. Records of the Geological Survey, vol. vii, part 1, 1901.
2050. The Mineral Resources of New South Wales.
2076. Memoirs, Geology no. 2, Iron Ore Deposits of N. S. W.
2148. Annual Report of the Department of Mines for 1900.
2168. Mineral Resources, nos. 9-10.
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2085. Journal and Proceedings, vol. xxxiv, 1900.
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(e) AFRIC A

GEOLOGICAL COMMISSION, 

2146-2147. Annual Reports for 1898 and 1899.

CAPE TOWN

( B ) F ro m  S t a t e  G e o lo g ic a l  S u rv e y s  a n d  M in in g  B u r e a u s

GEOLOGICAL AND NATURAL HISTORY SURVEY OF
MINNESOTA, MINNEAPOLIS

2048. Final Report, vol. vi.

GEOLOGICAL SURVEY OF NEW JERSEY, TRENTON

2200. Annual Report of the State Geologist for the Year 1900.

(C ) F rom  Sc ie n t ific  Societies  a n d  I n stitu tio n s

GEOLOGISCHEN KOMMISSION DER SCHWEIZ.-
NATURFORSCHENDEN GESELLSCHAFT, BERNE

2166. Beitrage zur Geologischen Karte der Schweiz, lief, xi, 1901.

NATURHISTORISCHEN VEREINS DER PREUSSISCHEN
RHEINLANDE, WESTFALENS, ETC., BONN

2201. Verhandlungen, Jahrgang lxxv, 1900.

NIEDERRHEINISCHEN*GESELLSCHAFT FUR NATUR-
UND HEILKUNDE ZU BONN, BONN

2202. Sitzungsberichte, 1900.

SCHLESISCHE GESELLSCHAFT FÜR VATERLÄNDISCHE
CULTUR, BRESLAU

2134. Achtundsiebzigster Jahres-bericht, 1900.

ACADÉMIE ROYALE DES SCIENCES, DES LETTRES ET
DES BEAUX-ARTS DE BELGIQUE, BRUSSELS

2082. Annuaire, soixante-septieme Année, 1901.

GEOLOGICAL SURVEY OF BRITISH GUIANA, DEMERARA

2187. Three geologic maps, with explanatory texts.

SOCIEDAD CIENTIFICA “ ANTONIO ALZATE,” MEXICO

Memoriae y Revista, tomo xiii, nums. 1-3, 1901.2203.
2204. xvi, nums. 1-3, 1901-’02.

GEOLOGICAL SURVEY OF NATAL AND 
ZULULAND, PIETERMARITZBURG

2180. First Report of the Survey, 1901.
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SECTION GEOLOGIQUE DU CABINET DE SA 
MAJESTÉ, ST PETERSBURG

J604. Travaux, vol. iii, livr. 2 , 1901.
2205. “ “  iv, 1901.

IMPERIAL UNIVERSITY OF TOKYO, COLLEGE OF SCIENCE, TOKIO

2206. Journal, vol. xvi, part 1 .

2207. Journal of Geography, vol. xiii, nos. 145-156, 1901.

(D) F ro m  F a l lo w s  o f  t h e  G e o lo g ic a l  S o c i e t à  o f  A m e r ic a  ( P e r s o n a l
P u b lica tion s)

H. L. FAIRCHILD

2208. Beach Structure in Medina Sandstone.

0. H. HITCHCOCK

2209. New Zealand in the Ice Age.

GEORGE P. MERRILL

2210. Stony Meteorite which fell near Felix, Perry County, Alabama.

JOSEPH HYDE PRATT

2211. Eight separates, extracts from Mineral Resources of the United States
for 1900.

HENRY S. WASHINGTON

2212. Igneous Rocks from eastern Siberia.
2213. The Foyaite-Ijolite Series of Magnet Cove.

(E) F ro m  M is c e l l a n e o u s  S o u rc e s

COMMISSIONERS OF THE STATE RESERVATION AT
NIAGARA, ALBANY

2214. Seventeenth Annual Report, 1899-1900.

TOKYO GEOGRAPHICAL SOCIETY, TOKIO

UNIVERSITY OF TEXAS,

2215. Mineral Survey Bulletin no. 1, Texas Petroleum.
AUSTIN

BROOKLYN INSTITUTE OF ARTS AND SCIENCES,

2216. Science Bulletin, vol. i, no. 1, 1901.
BROOKLYN

CINCINNATI MUSEUM ASSOCIATION,

2217. Twentieth Annual Report, 1900.

CINCINNATI

GEOGRAPHICAL SOCIETY OF PHILADELPHIA,

2218. Bulletin, vol. iii, nos. 1-2, 1901.
PHILADELPHIA

L X X I X —B d l i , .  G r o t . .  Soo. Am., V o l. 13, 1901
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PORTLAND SOCIETY OF NATURAL HISTORY, PORTLAND, MK.

2219. Proceedings, vol. ii, part 5, 1901.

THE MAZAMAS, PORTLAND, OREG.

2220. Mazama, vol. ii, no. 1, 1900.

REV H. E. HAYDEN

2221. Ralph Dupuy Lacoe

K. MARTIN

2222. Reise-Ergebnisse aus den Molukken.

FERDINAND VON RICHTHOFEN

2223. Geomorphologische Studien aus Ostasien.

B. E. WALKER

2224. List of the published Writings of Elkanah Billings.
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President

N. H. W in c h  e l l , Minneapolis, Minn.

Vice-Presidents

S. F. E m m o n s , Washington, D. C.
J. C. B b a n n e r , Stanford University, Cal.

Secretary

H. L. F a ir c h il d , Rochester, N. Y.

Treasurer

I. C. W h i t e , Morgantown, W. Va.

Editor

J. S t a n l e y -B r o w n , Washington, D. C.

Librarian 

H. P. C u s h in g , Cleveland, Ohio

Councillors 

(Term expires 1902)
W. B. Cl a r k , Baltimore, Md.
A. C. L a w s o n , Berkeley, Cal.

(Term expires 1903)
S a m u e l  C a lv in , Iowa City, Iowa  
A. P. C o l e m a n , Toronto, Canada.

(Term expires 1904)

C. W. H a y e s , Washington, D. C.
J. P. I d d in g s , Chicago, 111.

(557)

OFFICERS AND FELLOWS OF THE GEOLOGICAL SOCIETY
OF AMERICA

 on October 20, 2015gsabulletin.gsapubs.orgDownloaded from 

http://gsabulletin.gsapubs.org/


558 PROCEEDINGS OF THE ROCHESTER MEETING

FELLOWS, A S  OF JA N U A R Y , 190S

* Indicates Original Fellow (see article I I I  of Constitution)

C le v e l a n d  Ab b e , J r ., Ph. D., 2017 I St. N. W., Washington, D. C . August, 1899. 
F r a n k  D aw son  A d a m s , Ph. D., Montreal, Canada ; Professor of Geology in McGill 

University. December, 1889.
G e o rg e  I. A dam s, Sc. D., U. S. Geological Survey, Washington, D. C. Dec., 1902. 
J osé G u a d a lu p e  A g u i l e r a ,  Esquela N. de Ingeneiros, City of Mexico, Mexico ;

Director del Instituto Geologico de Mexico. August, 1896.
T ru m a n  H. A l d r i c h ,  M. E., Birmingham, Ala. May, 1889.
H en r y  M. A m i, A. M., Geological Survey Office, Ottawa, Canada; Assistant Paleon

tologist on Geological and Natural History Survey of Canada. December, 1889. 
F r a n k  M. A n d ekson , B. A ., M. S., 2435 Piedmont Ave., Berkeley, Cal. In  Cali

fornia State Mining Bureau. June, 1902.
P h il ip  A r g a l l , 821 Equitable Building, Denver, Colo. ; Mining Eng. August, 1896. 
G eo rg e  H all  A s h l e y , M. E., Ph. D., Charleston, S. C. ; Professor of Natural His

tory, College of Charleston. August, 1895.
H arry  F oster  B a in , M . S., Quadrangle Club, 58th St., Chicago, 111. Dec., 1895. 
R ufus M a t h e r  B agg , Ph. -D., 84 Ellis St., Brockton, Mass. December, 1896.
S. P r en tiss  B a l d w in , 736 Prospect St., Cleveland Ohio. August, 1895.
E r w in  H in c k l e y  B arbour , Ph. D., Lincoln, Neb. ; Professor of Geology, Univer

sity of Nebraska, and Acting State Geologist. December, 1896.
J o se ph  B a r r e l l , Ph D., South Bethlehem, Pa. ; Assistant Professor of Geology, 

Lehigh University. December, 1902.
G eo rg e  H, B a r to n , B. S., Boston, Mass. ; Instructor in Geology in Massachusetts 

Institute of Technology. August, 1890.
F lorence  B ascom, Ph. D., Bryn Mawr, Pa. ; Instructor in Geology, Petrography, 

and Mineralogy in Bryn Mawr College. August, 1894.
W il l ia m  S. B ay ley , Ph. D., Waterville, Me. ; Professor of Geology in Colby 

University. December, 1888.
* G eo r g e  F. Be c k e r , Ph. D., Washington, D. C. ; U. S. Geological Survey. 
C h a r l e s  E. B ee c h e r , Ph. D., Tale University, New Haven, Conn. May, 1889. 
J oshua  W. R e e s e , Ph. D., Bloomington, In d .; Instructor in Geology, Indiana

University. December, 1902.
R o b e r t  B e l l ,  C. E., M. D., LL. D.. Ottawa, Canada; Assistant Director of the 

Geological and Natural History Survey of Canada. May, 1889.
C h a r l e s  P. B k r k e y , Ph. D., Minneapolis, Minn. ; Instructor in Mineralogy, Uni

versity of Minnesota. August, 1901.
S a m u el  W a l k e r  B e y e r , Ph. D., Ames, Iowa; Assistant Professor in Geology, Iowa 

Agricultural College. December, 1896.
A lb ert  S. B ic k m o r e , Ph. D., American Museum of Natural History, New York ;

Professor in charge of Department of Public Instruction. December, 1889. 
I r v in g  P. B is h o p , 109 Norwood Ave., Buffalo, N. Y. ; Professor of Natural Science, 

State Normal and Training School. December, 1899.
E m ilio  B o se , Ph. D., Calle del Paseo Nuevo, no. 2, Mexico, D. F. ; Geologist of the 

Instituto Geologico de Mexico. December, 1899.
* J o hn  C. B r a n n er , Ph. D., Stanford University, Cal. ; Professor of Geology in

Leland Stanford, Jr., University.
A l b e r t  P e r r y  B r i g h a m , A. B., A M., Hamilton, N. Y.; Professorof Geology and 

Natural History, Colgate University. December, 1893.
A l f r e d  Hui.sic Brooks, B. S., Washington, D. C. ; Assistant Geologist, U. S. Geo

logical Survey. August, 1899.
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E rn est  R obertson  B u c k l ey , Pli. £>., Rolla, Mo. State Geologist and Director of 
Bureau of Geology and Mines. June, 1902.

* Sa m u e l  C a l v in , Iowa City, Iow a; Professor of Geology and Zoology in the State
University of Iowa; State Geologist.

H e n r y  Do n a ld  C a m pb e ll , Ph. D ., Lexington, Ya. ; Professor of Geology and 
Biology in Washington and Lee University. May, 1889.

M a riu s  R. C a m p b e l l , U. S. Geological Survey, Washington, D. C. August, 1892. 
F r a n k l in  R. C a r pe n t e r , Ph. D., 1420 Josephine St., Denver, Colo. ; Mining Engi

neer. May, 1889.
E r m in e  C. Ca s e , Ph. D., Milwaukee, W is.; Instructor in State Normal School. 

December, 1901.
*T. C. C h a m b e r l in , LL. D., Chicago, 111.; Head Professor of Geology, University 

of Chicago.
C la r en c e  R aym ond  C la g h o r n , B. S., M. E., Well rum, Indiana county, Pennsyl

vania. August, 1891.
* W i l l i a m  B u i , l o c k  C l a r k ,  Ph. D., Baltimore, M d.; Professor of Geology in Johns

Hopkins University; State Geologist.
J o h n  M ason C l a r k e , A. M., Albany, N. Y. ; State Paleontologist. December, 1897. 
J .  M organ  C le m e n ts , Ph. D., Madison, W is.; Assistant Professor of Geology in 

University of Wisconsin. December, 1894.
C o l l ie r  C obb, A. B., A. M., Chapel Hill, N. C . ; Professor of Geology in University 

of North Carolina. December, 1894.
A rth u r  P. Co le m a n , Ph. D., Toronto, Canada; Professor of Geology, Toronto 

University, and Geologist of Bureau of Mines of Ontario. December, 1896. 
G eo rg e  L. C o l l ie , Ph. D., Beloit, W is.; Professor of Geology in Beloit College. 

December, 1897.
A r t h u r  J. C o l l ie r , A . M., S. B., Washington, D. C . ; Assistant Geologist, U. S. 

Geological Survey. June, 1902.
* T h eo d o r e  B. C omstock, L os Angeles, C al.; Mining Engineer.
* F ra ncis  W. C r a g in , Ph. D., Colorado Springs, Colo.; Professor of Geologv in

Colorado College.
A l ja  R o binson  C rook , Ph. D., Evanston, 111.; Professor of Mineralogy and Petrog

raphy in Northwestern University. December, 1898.
* W il l ia m  O. C rosby , B. S., Boston Society of Natural History, Boston, Mass.;

Asst. Prof. of Mineralogy and Lithology in Massachusests Inst, of Technology. 
W h it m a n  Cross, Ph. D., U. S. Geological Survey, Washington, D. C. May, 1889. 
G a rry  E . C u l v e r , A. M., 1104 Wisconsin St., Stevens Point, Wis. December, 1891. 
E d g a r  R. C u m in g s , A. B., Bloomington, In d .; Instructor in Geology, Indiana 

University. August, 1901.
* H en r y  P. C u s h in g , M. S., Adelbert College, Cleveland, O hio; Professor of Geol

ogy, Western Reserve University.
*  N elson  H. D a r to n , United States Geological Survey, Washington, D. C.
* W il l ia m  M. D av is , Cambridge, Mass.; Sturgis-Hooper Professor of Geology in

Harvard University.
D a v id  T. D a y , Ph. D ., U. S. Geol. Survey, Washington, D . C. August, 1891. 
O r v il l e  A. D e r b y , M. S., Sao Paulo, Brazil; Director of the Geographical and 

Geological Survey of the Province of Sao Paulo, Brazil. December, 1890.
* J o se ph  S. D il l e r , B. S., United States Geological Survey, Washington, D. C. 
E d w a r d  Y. d ’I n v il l ie r s , E . M., 506 W alnut St., Philadelphia, Pa. Dec., 1888. 
R ic h a r d  E . D o d g e , A. M., Teachers’ College, West 120th St., New York city;

Professor of Geography in the Teachers’ College. August, 1897.
N o a h  F ie l d s  D r a k e , Ph. D., Tientsin, China; Professor of Geology in Imperial 

Tientsin University. December, 1898.
C h a r l e s  R. D r y e r , M. A., M. D ., Terre Haute, In d .; Professor of Geography,. 

Indiana State Normal School. August, 1897.
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* E d w in  T. D u m ble , Austin, Texas; State Geologist.
* W il l ia m  B. D w ig h t , Ph. B., Poughkeepsie, N. Y .; Professor of Natural History

in Vassar College.
A r th u r  S . E a k l e , Ph. D., Berkeley, C al.; Instructor in Mineralogy, University 

of California. December, 1899.
C h a r l e s  R. E astm an , A. M., Ph. D., Cambridge, M ass.; In  charge of Vertebrate 

Paleontology, Museum of Comparative Zoology, Harvard University. De
cember, 1895.

* G eo rg e  H. E l d r id g e , A . B., United States Geological Survey, Washington, D. C. 
A r th u r  H. E lftm a n , Ph. D., 706 Globe Building, Minneapolis, Minn. Dec., 1898.
* B e n ja m in  K. E m erso n , Ph. D., Amherst, Mass.; Professor in  Amherst College.
*  Sa m u el  F. E m m ons, A. M., E . M., U. S. Geological Survey, Washington, D. C. 
J o hn  E y er m a n , F. Z. S ., Oakhurst, Easton, Pa. August, 1891.
H arold  W. F a ir b a n k s , B. S., Berkeley, C al.; Geologist State Mining Bureau. 

August, 1892.
* H erm a n  L. F a ir c h il d , B. S., Rochester, N. Y . ; Professor of Geology in Univer

sity o f Rochester.
J . C. F a l e s , Danville, Kentucky; Professor in Centre College. December, 1888. 
O l iv e r  C. F a r ring to n , Ph. D., Chicago, 111.; In  charge of Department of Geology, 

Field Columbian Museum. December, 1895.
A dgust F . F o er ste , Ph. D., 417 Grand A v e ., Dayton, Ohio; Teacher of Sciences. 

December, 1899.
W il lia m  M. F o n t a in e , A. M., University of Virginia, V a .; Professor of Natural 

History and Geology in University of Virginia. December, 1888.
* P er sifo r  F r a zer , D. Sc., 1042 Drexel Building, Philadelphia, P a .; Professor of 

Chemistry in Horticultural Society of Pennsylvania.
* H o m er  T. F u l l e r , Ph. D.; Springfield, M o.; President of Drury College.
M yron L e s l ie  F u l l e r , S. B., U. S. Geological Survey, Washington, D. C. Decem

ber, 1898.
H en r y  St e w a r t  G a n e , Ph. D., Santa Barbary, Cal.; December, 1896.
H en r y  G a n n ett , S. B., A. Met. B., U. S. Geological Survey, Washington, D. C. 

December, 1891.
* G rove K. G il b e r t , A. M., LL. D., U. S. Geological Survey, Washington, D.C. 
A dam  C a pe n  G il l , Ph. D., Ithaca, N. Y . ; Assistant Professor of Mineralogy and

Petrography in Cornell University. December, 1888.
L. C. G l e n n , Ph. D., Nashville, T enn .; Professor of Geology in Vanderbilt Uni

versity. June, 1900.
C h a r l e s  H .G ordon , Ph.D.,Lincoln,Neb.; Superintendent of Schools. August,1893. 
A m adeus W. G r a ba u , S. B., Columbia University, New York city; Lecturer on 

Paleontology. December, 1898.
U lysses S h er m a n  G ra nt , Ph. D , Evanston, 111.; Professor of Geology, North

western University. December, 1890.
H er b er t  E. G rbgory , Ph. D., New Haven, Conn.; Assistant Professor of Physi

ography, Yale University. August, 1901.
W il l ia m  S. G u esley , 115 Radbourne St., Derby, England; Mining Engineer. 

December, 1893.
G eorge  P. G r im sl e y , Ph. D., Topeka, K ans.; Professor of Geology in Washburn 

College. August, 1895.
L eon  S. G r isw o ld , A. B., 238 Boston St., Dorchester, Mass. August, 1892. 
F r ed er ic  P. G u l l iv e r , Ph. D., St. Mark’s School, Southboro, Mass. August, 1895. 
A rn o ld  H a g u e , Ph. B., U. S. Geological Survey, Washington, D. C. May, 1889. 
* C h k ist o ph e r  W. H a l l , A. M., 803 University Ave., Minneapolis, M inn .; Pro

fessor of Geology and Mineralogy in University of Minnesota.
J o h n  B u rch m o re  H a r riso n , M. A., F. I. C., F. G. S., Georgetown, British Guiana ; 

Government Geologist. June, 1902.
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J o h n  B. H astings, M. E., 20 Broad St., New York city. May, 1889.
J o h n  B. H a t c h e r ,  Ph. B., Carnegie Museum, Pittsburg, Pa. August, 1895.
* E rasmus H a w o r th , Ph. D., Lawrence, Kans.; Professor of Geology, University

of Kansas.
C. W il l a r d  H a y es , Ph. D., U. S. Geological Survey, Washington, D. C. May, 1889. 
*A ngelo  H e il p r in , Academy of Natural Sciences, Philadelphia, Pa. ; Professor of 

Paleontology in the Academy of Natural Sciences.
* E u g e n e  W. H i l g a r d ,  Ph. D., LL. D., Berkeley, Cai. ; Professor of Agriculture in

University of California.
F r a n k  A. H il l , Roanoke, Ya. May, 1889.
* R o bert  T. H il l , B. S., U. S. Geological Survey, Washington, D. C.
R ic h a r d  C. H ills , Mining Engineer, Denver, Colo. August,'1894.
* C h a r l es  H . H itchcock , Ph. D., LL. D., Hanover, N. H .;  Professor of Geology

in Dartmouth College.
W il l ia m  H er b er t  H obbs, Ph. D., Madison, Wis. ; Professor of Mineralogy and 

Petrology, University of Wisconsin; Assistant Geologist, U. S. Geological 
Survey. August, 1891.

* L e v i  H o lb r o o k ,  A M., P. 0 .  Box 536, New York c ity .
A r th u r  H o ll ic k , Ph. B., N. Y. Botanical Garden, Bronx Park, New York ; In 

structor in Geology, Columbia University. August, 1893.
* J o se ph  A. H olm es , Chapel Hill, N. C. ; State Geologist and Professor of Geology,

University of North Carolina.
T hom as  C. H o p k in s , Ph. D., Syracuse, N. Y. ; Professor of Geology, Syracuse 

University. December, 1894.
* E d m u n d  Ot is  H ovby , Ph. D., American Museum of Natural History, New York

city ; Assistant Curator of Geology.
* H orace C. H o v ey , D. D., Newburyport, Mass.
* E d w in  E . H o w ell , A. M., 612 Seventeenth St. N. W., Washington, D. C.
Lucius L. H u b b a r d , Ph. D., LL. D., Houghton, Mich. December, 1894.
J o se ph  P. I d d in g s , Ph. B., Professor of Petrographie Geology, University of Chi

cago, Chicago, 111. May, 1889.
A. W e n d e l l  J ackson , Ph. B., 432 St. Nicholas Ave., New York city. Dec., 1888. 
R o b er t  T. J ackson , S. D., 9 Fayerweather St., Cambridge, Mass. ; Instructor in 

Paleontology in Harvard University. August, 1894.
T h o m a s  M. J ackso n , C. E., S. D., Clarksburg, W. Va. May, 1889.
A l e x is  A . J u l ie n , Ph., D., Columbia College, New York city; Instructor in Co

lumbia College. May, 1889.
A r th u r  K e it h , A . M., U. S. Geological Survey, Washington, D. C. May, 1889.
* J a m es F . K e m p , A. B., E. M., Columbia University, New York city; Professor

of Geology.
C h a r l e s  R o ll in  K eyks, Ph. D., 944 Fifth St., Des Moines, Iowa. August, 1890. 
W il b u r  C. K n ig h t , B. S., A. M., Laramie, Wyo. ; Professor of Mining and Geology 

in the University of Wyoming. August, 1897.
F r a n k  H. K now lton , M. S., Washington, D. C. ; Assistant Paleontologist, U. S.

Geological Survey. May, 1889.
E d w a r d  H en r y  K raus, Ph. D., Syracuse, N. Y. ; Associate Professor of Mineral

ogy, Syracuse University, June, 1902.
H e n r y  B. K ü m m el , Ph. D., Trenton, N. J . ; Assistant State Geologist. Dec., 1895.
* G eo rg e  F . K u n z , care Tiffany & Co., 15 Union Square, New York city.
G e o r g e  E d g a r  L a d d , Ph. D., Rolla, Mo. ; Director School of Mines. August, 1891. 
J. C. K. L a fla m m e , M. A., D. D., Quebec, Canada; Professor of Mineralogy and

Geology in University Laval, Quebec. August, 1890.
A l f r e d  C. L a n e , Ph. D., Lansing, Mich.; State Geologist of Michigan. Dec.,
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D a n ie l  W. L angton, Ph. D., 39 East Tenth St., New York city ; Mining Engineer. 
December, 1889.

A n d r e w  C. L aw soiì, Ph. D., Berkeley, Cai. ; Professor of Geology and Mineralogy 
in the University of California. May, 1889.

C h a r l e s  K. Le it h , Ph. D., Madison, W is; Assistant Professor of Geology, Uni
versity of Wisconsin. December 1902.

A r th u r  G. L eo n a r d , Ph. D., Des Moines, Iowa; Assistant State Geologist, Iowa 
Geological Survey. December, 1901.

* J. P etur L esley , L L . D., Milton, Mass.
F r a n k  L ev erett , B. S., Ann Arbor, Mich. ; Geologist, U. S. Geological Survey. 

August, 1890.
W il l ia m  L ib b e y , Sc. D., Princeton, N. J. ; Professor of Physical Geography in 

Princeton University. August, 1899.
W a ld em a r  L in d g r e n , U. S. Geological Survey, Washington, D. C. August, 1890.
G eo rg e  Da v is  L o u d er ba c k , Ph. D ., Reno, Nev. ; Professor of Geology, University 

of Nevada. June, 1902.
R obebt H. L o u g h r id g e , Ph. D., Berkeley, Cai. ; Assistant Professor of Agricultural 

Chemistry in University of California. May, 1889.
T h om as H. M a c b r id e , Iowa City, Iowa ; Professor of Botany in the State Univer

sity of Iowa. May, 1889.
H en r y  M cC a lley , A. M., C. E., University, Tuscaloosa county, Ala.; Assistant 

on Geological Survey of Alabama. May, 1889.
R ic h a r d  G. McCo n n e l l , A. B., Geological Survey Office, Ottawa, Canada; Geol

ogist on Geological and Natural History Survey of Canada. May, 1889.
J ames R iem a n  M a c pa r l a n e , A. B., 100 Diamond St., Pittsburg, Pa. August, 1891.
* W J  M cG e e , Washington, D. C. ; Bureau of North American Ethnology.
W il l ia m  M cI n n es , A . B., Geological Survey Office, Ottawa, Canada; Geologist,

Geological and Natural History Survey of Canada. May, 1889.
P e t e r  M cK e l l a r , Fort William, Ontario, Canada. August, 1890.
Cu rtis F. M a rbut, A, M ., State University, Columbia, Mo. ; Instructor in Geology 

and Assistant on Missouri Geological Survey. August, 1897.
V ern o n  F. M arsters, A. M ., Bloomington, Ind. ; Professor of Geology in  Indiana 

State University. August, 1892.
G eo r g e  Cu rtis  M a r t in , Ph. D., Baltimore, Md. ; Assistant in Paleontology, Johns 

Hopkins University. June, 1902.
E d w a r d  B. M a th ew s , Ph. D., Baltimore, Md. ; Instructor in Petrography in Johns 

Hopkins University. August, 1895.
P. H. M e l l , M. E., Ph. D.,Clemson College, S. C. ; President of Clemson College. 

December, 1888.
W a r r e n  C. M e n d e n Aa l l , B. S., Washington, D. C. ; Geologist, U. S. Geological 

Survey. June, 1902.
J o h n  C. M e rr ia m , Ph. D., Berkeley, Cai. ; Instructor in Paleontology in University 

of California. August, 1895.
* F r e d e r ic k  J. H. M e r r il l , Ph. D., State Museum, Albany, N. Y. ; Director of 

State Museum and State Geologist.
G eo rg e  P. M e r r il l , M. S., U. S. National Museum, Washington, D. C. ; Curator 

of Department of Lithology and Physical Geology. December, 1888.
A r t h u r  M. M i l l e r ,  A . M., Lexington, Ky. ; Professor of Geology, State Univer

sity of Kentucky. December, 1897.
W illjst G. M il l e r , M . A., Toronto, Canada; Provincial Geologist of Ontario. 

December, 1902
T h om as F. M oses, M. D., Worcester Lane, Waltham, Mass. May, 1889.
* F r a n k  L. N ason , A. B., West Haven, Conn.
* P et er  N e f p , A. M., 361 Russell Ave., Cleveland, Ohio.
F r e d e r i c k  H. N e w e l l ,  B. S., U. S. Geol. Survey, Washington, D. C. May, 1889.
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J o h n  F. N bwsom , A. M., Stanford University, C al.; Associate Professor of Metal
lurgy and Mining. December, ] 899.

W il l ia m  H. N il e s , Ph. B., M. A., Boston, Mass; Professor, Emeritus, of Geology, 
Mass. Inst, of Technology; Professor of Geology, Wellesley College. Aug., 1891. 

W il l ia m  H. N orton , M. A., Mt Vernon, Iowa; Professor of Geology in Cornell 
College. December, 1895.

C h a rles  J. N o rw ood , Lexington, K y .; Professor of Mining, State College of Ken
tucky. August, 1894.

E z e q u ie l  O rd on ez , Esquela N. de Ingeneiros, City of Mexico, Mexico; Geologist 
del Instituto Geologico de Mexico. August, 1896.

* A mos O. Osborn , Waterville, Oneida County, N. Y.
H e n r y  F. Osbo rn , Sc. D., Columbia University, New York c ity ; Professor of Zool

ogy, Columbia University. August, 1894.
C h a r l e s  P a la c h e , B. S., University Museum, Cambridge, M ass.; Instructor in 

Mineralogy, Harvard University. August, 1897.
* H orace B. P a tton , P h .  D., Golden, Colo.; Professor of Geology and Mineralogy

in Colorado School of Mines.
F r e d e r ic k  B. P e c k , Ph. D., Easton, P a .; Professor of Geology and Mineralogy, 

Lafayette College. August, 1901.
S am u el L . P e n f ie l d , Ph. B., M. A., New Haven, Conn.; Professor of Mineralogy, 

Sheffield Scientific School of Yale University. December, 1899.
R ic h a r d  A. F. P e n r o se , J r ., Ph. D., 1331 Spruce St., Philadelphia, Pa. May, 1889. 
G eo r g e  H . P e r k in s , P h .  D., Burlington, V t.; State Geologist. Professor of Geol

ogy, University of Vermont. June, 1902.
J o se ph  H. P er r y , 276 Highland St., Worcester, Mass. December, 1888.
* W il l ia m  H. P ettee , A. M., Ann Arbor, M ich.; Professor of Mineralogy, Eco

nomical Geology, and Mining Engineering in Michigan University.
Louis V. P irsson , P h . D., New Haven, C onn.; Professor of Physical Geology, 

Sheffield Scientific School of Yale University. August, 1894.
* Jui.ius P o h lm a n , M. D., University of Buffalo, Buffalo, N. Y.
J o h n  Bo nsall  P o rter , E. M., P h . D., Montreal, Canada; Professor of Mining, 

McGill University. December, 1896.
J o se ph  H y d e  P r a tt , P h . D., 74 Broadway, New York city. December, 1898.
* C h a r l es  S. P ro sser , M. S., Columbus, Ohio; Professor of Geology in Ohio State

University.
*  R a p h a e l  P u m pelly , U. S. Geological Survey, Dublin, N. H.
E dm und  C. Q u er ea u , Ph. D., Aurora, 111. August, 1897.
F r ed er ic k  L e s l ie  R ansome, Ph. D., Washington, D. C .; Assistant Geologist, U. S.

Geological Survey. August, 1895.
H arry  F ie l d in g  R e id , Ph. D., Johns Hopkins Univ., Baltimore, Md. Dec., 1892. 
W il l ia m  No rth  R ice , Ph. D., LL. D., Middletown, Conn.; Professor of Geology.

in Wesleyan University. August, 1890.
C h a r l e s  H. R ic h a rd so n , Ph. D., Hanover, N. H . ; Instructor in Chemistry and 

Mineralogy, Dartmouth College. December, 1899.
H e in r ic h  R ie s , Ph. D., Cornell University, Ithaca, N. Y .; Assistant Professor in 

Economic Geology. December, 1893.
* I sr a el  C. R ussell , LL. D., Ann Arbor, M ich.; Professor of Geology in University

of Michigan.
* J ames M. S a ffo r d , M. D., LL. D., Dallas, Texas.
Orestes H. St . J o h n , Raton, N. Mex. May, 1889.
* R o l l in  D. S a lisb u r y , A. M., Chicago, 111.; Professor of General and Geographic

Geology in University of Chicago.
F r e d e r ic k  W. S a rdeson , Ph. D., Instructor in Paleontology, University of Min

nesota, Minneapolis, Minn. December, 1892.
LXXX—B ull. Gkoi,. Soc. Am., Vol. 13, 1901
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* C h a r l e s  Sc h a e f f e r , M. D., 1309 Arch S t., Philadelphia, Pa.
F k a n k  C. Sc h r a d er , M. S., A. M., U. S. Geological Survey, Washington, D. C. 

August, 1901.
C h a r l e s  Sc h u c h er t , Washington, D. C. ; Assistant Curator in Paleontology, U. S.

National Museum. August, 1895.
W il l ia m  B. Scott, Ph. D., 56 Bayard Ave., Princeton, N. J . ; Blair Professor of 

Geology in College of New Jersey. August, 1892.
H en r y  M. S k ely , M. D., Middlebury, Yt. ; Professor of Geology in Middlebury 

College. May, 1899.
* N a t h a n ie l  S. S h a le r , LL. D., Cambridge, Mass. ; Professor of Geology in H ar

vard University.
G eo rg e  B u r ba n k  S h a ttu c k , Ph. D., Baltimore, Md. ; Associate Professor in 

Physiographic Geology, Johns Hopkins University. August, 1899.
E d w ard  M. S h e p a r d , A. M., Springfield, Mo.; Professor of Geology, Drury Col

lege. August, 1901.
W i l l H . Sh e r z e r , M. S.,Ypsilanti, Mich.; Professor in State Normal Sch. Dec.,1890.
*  F r ed er ic k  W . S im o n d s , Ph. D., Austin, Texas; Professor of Geology in Univer

sity of Texas.
* E u g en e  A. Sm it h , Ph. D., University, Tuscaloosa County, Ala. ; State Geologist

and Professor of Chemistry and Geology in University of Alabama.
F r a n k  C lem es S m it h , B. S., 159 La Salle S t., Chicago, 111.; Mining Engineer. De

cember, 1898.
G eo rg e  Ot is  Sm it h , Ph. D., Washington, D. C. ; Assistant Geologist, U. S. Geolog

ical Survey. August, 1897.
W il l ia m  S. T. Sm it h , Ph. D., Washington, D. C. ; Assistant Geologist, U. S. Geo

logical Survey. June, 1902.
* J o h n  C. S m ock, Ph. D., Trenton, N . J .  ; State Geologist.
C h a r l e s  H. Sm y th , J r ., Ph. D., Clinton, N. Y. ; Professor of Geology in Hamilton 

College. August, 1892.
H enry  L. S m yth , A. B., Cambridge, Mass. ; Professor of Mining and Metallurgy 

in Harvard University. August, 1894.
A r th u r  Co e  Spe n c e r , B. S ., Ph. D., Washington, D. C. ; Assistant Geologist, U. S. 

Geological Survey. December, 1896.
* J . W. Spen cer , Ph. D., 1733 Q St. N . W., Washington, D. C.
J o sia h  E. Sp u r r , A. B., A. M., U. S. Geological Survey, Washington, D. C. De

cember, 1894.
J o se ph  St a n l ey -B r ow n , 128 Broadway, New York. August, 1892.
T im o th y  W il lia m  Sta n to n , B. S . ,U .  S. National Museum, Washington, D. C .;

Assistant Paleontologist, U. S. Geological Survey. August, 1891.
* J o h n  J. Stev en so n , Ph. D., LL. D., New York University ; Professor of Geology 

in the New York University.
W il l ia m  J. S utton , B. S., E. M., Victoria, B. C. ; Geologist to E. and N. Railway 

Co. August, 1901.
J o se ph  A. T a f f , B. S., Washington, D. C.; Assistant Geologist, U. S. Geological 

Survey. August, 1895,
J ames E. T alm agk , Ph. D., Salt Lake City, Utah. Professor of Geology in Univer

sity of Utah. December, 1897.
R a l p h  S. T a rr , Cornell University, Ithaca, N. Y. ; Professor of Dynamic Geology 

and Physical Geography. August, 1890.
F r a n k  B. T a y lo r , Fort Wayne, Ind. December, 1895.
W il l ia m  G. T ig h t , M. S ., Albuquerque, N. Mex. ; President and Professor of Geol

ogy, University of New Mexico. August, 1897.
* J ames E. T o d d , A. M., Vermilion, S. Dak. ; Professor of Geology and Mineralogy

in University of South Dakota.
* H en r y  W. T u r n e r , B. S., U. S. Geological Survey, San Francisco, Cai.
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J o se ph  B. T y r r e l l , M. A., B. Sc., Dawson, Y. T .,  Canada. May, 1889.
J o h a n  A. U d d e n , A. M., Rock Island, 111.; Professor of Geology and Natural H is

tory in  Augustana College. August, 1897.
* W a r ren  U p h am , A. M., Librarian Minnesota Historical Society, St. Paul, Minn.
* C h a r l e s  R. V a n  H ise , M. S., Madisonj W is.; Professor of Geology, University

of Wisconsin; Geologist, U. S. Geological Survey.
F r a n k  R obrrtson V an  H o rn , Ph. D., Cleveland, Ohio; Professor of Geology and 

Mineralogy, Case School of Applied Science. December, 1898.
T h o m a s  W a y la n d  V a u g h a n ,  B. S., A. M., Washington, D. C .; Assistant Geologist, 

U. S. Geological Survey. August, 1896.
* A n th o n y  W. V ogdbs, San Diego, C al.; Captain F ifth Artillery, U. S. Army.
* M a rs h m a n  E. W a d s w o r th ,  Ph. D., State College, P a .; Professor of Mining and

Geology, Pennsylvania State College.
* C h a r l e s  D. W alcott, Washington, D. C . ; Director U. S. Geological Survey. 
C h a r l e s  H. W a rren , Ph. D., Boston, Mass.; Instructor in Geology, Massachu

setts Institute of Technology. December, 1901.
H e n r y  S te p h e n s  W a s h in g to n ,  Ph. D., Locust, Monmouth Co., N. J . ; Aug., 1896. 
T h o m a s L. W a ts o n , Ph. D., Granville, Ohio; Professor of Geology, Denison Uni

versity. June, 1900.
W a lt er  H. W e e d , M. E , U. S. Geological Survey, Washington, D. C. May, 1889. 
Stu a r t  W e l le r , B. S ., Chicago, III. Instructor in University of Chicago. June, 

1900.
L ew is  G. W kstgate, Ph. D., Delaware, O hio; Professor of Geology, Ohio Wesleyan 

University.
T hom as C. W eston , 76 St. Joachim St., Quebec, Canada. August, 1893.
D a v id  W h i te ,  U. S. National Museum, Washington, D. C .; Assistant Paleontologist, 

U. S. Geological Survey, Washington, D . C. May, 1889.
* I sr a el  C. W h it e , Ph. D., Morgantown, W . Va.
* R o b e r t  P. W h i t f i e l d ,  Ph. D., American Museum of Natural History, 78th St.

and Eighth Ave., New York c ity ; Curator of Geology and Paleontology.
* E d w ard  H . W il l ia m s , J r .,  A. C., E . M., 117 Church St., Bethlehem, P a .; Pro

fessor of Mining Engineering and Geology in Lehigh University.
* H en r y  S. W il l ia m s , Ph. D., New Haven, C onn.; Professor of Geology and Pale

ontology in Yale University.
B a il e y  W il l is , U. S. Geological Survey, Washington, D. C. December, 1889. 
S a m u el  W .W il listo n , Ph. D., M . D., Chicago, 111.; Professor of Paleontology, 

University of Chicago. December, 1898.
A r t h u r  B. W i l l m o t t ,  M. A ., Sault Ste. Marie, Ontario, Canada. December, 1899. 
A l f r e d  W, G. W ils o n ,  Ph. D., Montreal, Ont., Canada; Demonstrator in Geol

ogy, McGill University. June, 1902.
A l e x a n d e r  N. W i n c h e l l ,  Doct. U. Paris, Butte, M ont.; Professor of Geology and 

Mineralogy, Montana State School of Mines. August, 1901.
* H o r a c e  V a u g h n  W i n c h e l l ,  Butte, Montana; Geologist of the Anaconda Copper

Mining Company.
* N ew ton  H . W in c h e l l , A. M., Minneapolis, M inn.; State Geologist; Professor

in University of Minnesota.
♦A r th u r  W in slo w , B. S., care of United States and British Columbia Mining 

Company, 104 W . 9th St., Kansas City, Mo.
J o h n  E. W o l f f ,  Ph. D., Harvard University, Cambridge, Mass.; Professor of 

Petrography and Mineralogy in Harvard University and Curator of the Min- 
eralogical Museum. December, 1889.

R o bert  S. W o o d w a r d , C. E., Columbia College, New York city; Professor of 
Mechanics in Columbia College. May, 1889.

J a y  B. W o o d w o r th ,  B. S., 24 Langdon St., Cambridge, M ass.; Instructor in Har
vard University. December, 1895.
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A l b e r t  A . W e ig h t ,  Ph. P ., Oberiin, Ohio; Professor of Geology in Oberlin Col
lege. August, 1893.

* G . F r e d e r i c k  W r i g h t ,  D. D., Oberlin, Ohio; Professor in Oberljn Theological

W il l i a m  S. Y e a te s ,  A. B., A. M., Atlanta,, Ga. ; State Geologist of Ga. Aug., 1894.

* Indicates Original Fellow (see article I II  of Constitution)

* C h a r l e s  A. A s h b u rn k r ,  M. S ., C. E. Died December 24, 18S9. 
Amos B ow m an. Died June 18, 1894.
* J . H. C h a p in , Ph. D. Died Mairch 14, 1892.
G e o rg e  H. C o o k , Ph. D., LL. D. Died September 22, 1889.
* E d w a r d  D. C ope, Ph. D. Died April 12, 1897,
A n to n io  d e l  C a s t i l l o .  Died October 28, 1895.
* E d w a r d  W . C la y p o le ,  D. Sc. Died August 17, 1901.
* J ames D. Dana, LL. D. Died April 14, 1895.
G eorge M. D aw son , D . Sc. D ie d  March 2, 1901.
Sir J. W ill ia m  Dawson, LL. D. Died November 19, 1899.
* A l b e r t  E . F o o te .  D ied  O c to b e r  10, 1895.
N. J. G iro u x , C. E. Died November 30, 1890.
* J a m e s  H a l l ,  LL. D. Died August 7, 1898.
* R o b e r t  H a y . D ied  D e c e m b e r  14, 1895.
D a v id  H o n e y m a n , D. C. L. Died October 17, 1889.
T h o m a s S t e r r y  H u n t ,  D. Sc., LL. D. Died February 12, 1892.
* A lp h e u s  H y a t t ,  B. S. Died January 15, 1902.
* J o s e p h  F . Ja m es, M. S. Died March 29,1897.
R a lp h  D. L acoe. Died February 5, 1901.
* J o s e p h  Le C o n te , M. D., LL. D. Died July 6, 1901.
O l i v e r  Marcy, LL. D. Died M arch 19, 1899.
Ot h n ie i, C. M a r sh , Ph. D., LL. D. Died March 18, 1899.
Ja m es E. M i l l s ,  B. S. Died July 25, 1901.
* H e n r y  B. N a s o n , M. D., Ph. D., LL. D. Died January 17, 1895.
* J o h n  S. N e w b e r r y ,  M. D., LL. D. Died December 7, 1892.
* E d w a rd  O r to n ,  Ph. D., LL. D. Died October 16, 1899.
* R i c h a r d  O w en , LL. D. Died March 24, 1890.
* F r a n k l i n  P l a t t .  Died July 24, 1900.
* J o h n  W e s le y  P o w e l l ,  LL. D. Died September 23, 1902. 
C h a r l e s  W a c h s m u th . Died February 7,1896.
T h eo d o r e  G . W h it e , Ph. B., A. M. D ied  July 7, 1901.
* G e o rg e  H . W il l ia m s ,  Ph. D. Died July 12, 1894.
*J. F r a n c i s  W il l ia m s ,  Ph. D. Died November 9, 1891. 
♦ A l e x a n d e r  W in c h e l l ,  LL. D. Died February 19, 1891.

Seminary.

FELLOW S DECEASED
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Membership
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Deceased Fellows 34
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